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THE 
STUDENT’S INSTRUCTOR 
IN DRAWING AND WORKING 


THE FIVE ORDERS OF ARCHITECTURE. 


FULLY EXPLAINING THE BEST METHODS FOR 


STRIKING REGULAR AND QUIRKED MOULDINGS; FOR DIMINISHING AND GLUEING OF 
COLUMNS AND CAPITALS; FOR FINDING THE TRUE DIAMETER OF AN ORDER 
TO ANY GIVEN HEIGHT; FOR STRIKING THE IONIC VOLUTE, CIR- 
CULAR OR ELLIPTICAL: WITH FINISHED EXAMPLES, ON A 
LARGE SCALE, OF THE ORDERS, THEIR PLAN- 
CEERS, ETC.; AND SOME DESIGNS FOR 
DOOR-CASES, 


‘ ELEGANTLY ENGRAVED ON FORTY-ONE PLATES—WITH EXPLANATIONS. 


BY PETER NICHOLSON, ARCHITECT, 
Author of the Mechanic’s Companion, Carpenter's New Guide, Carpenter and Joinor’s Assistant, ac. 


THE SIXTH EDITION—-CONSIDERABLY AUGMENTED AND IMPROVED. 


PREFACE. 


Tue following treatise will be found particularly useful to students in Architec- 
ture. It contains a complete development of the methods of drawing and work- 
ing the five orders, which may be said to be the foundation, the very A BC of the art 
of building: as from these, with their several proportions and variations, arises all that 
is great, elegant, or harmonious in the noblest structure ; wherefore I most earnestly 
recommend to the student, to obtain a thorough knowledge of every order, its parts, pro- 
portions, and entire figure, as being absolutely necessary to aLL who aspire to eminence 
in this profession. 

To this purpose the following work is well adapted, and gives, in the most detailed 
and accurate manner, examples of the five orders, their proportions and enrichments, 
according to the present taste; which are so completely explained by the lines, and the 
measurement on the plates, that a litile attention will enable every person readily to 
comprehend the proportion, use, and situation of each member: and also the several 


? 


methods adopted in calculating the parts, and for setting them of on rods for practice 
i ? oS Pp ’ 


toany scale. The manner of drawing them on paper is fully explained, and I must 
here advise the student to make a diligent practice of drawing the outlines to a large 
scale, $0 that the measvres may apply with accuracy, before he proceeds to fnish in 
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shading ; by doing co, he will acquire a facility of manner, and an accuracy of eye in 
judging of the beauties of proporticn, which will ever be of essential use to him. 

The explanation of the Tuscan order is given very full, and as the same methods 
apply to each of the other orders, they are not repeated. It is scarcely necessary to ob- 
serve, the height of the several columns is given according to the most esteemed mas- 
ters; nevertheless, they may, with much propriety, be varied, to suit particular purposes 
or situations. 


The method of describing quirked mouldings is new and easy, for practice, for any 
swell. I have shown a new method for striking the Ionic volute, which will produce 
that spiral curve with more elegance and regularity in the sweep, than by any other 
method I have seen. 

That important branch of practice, glueing up of columns and capitals, is shown in a 
new and accurate manner, easy to be understood. I have also shown new and easy 
methods for diminishing of columns, and for making the fiutes and fillets on them and 
on pilasters ; which, with various other interesting matters, will, I hope, make the ope- , 
rative parts of the orders better understood, both in theory and in practice, than by any 
former publication. 


PREFACE TO THE THIRD EDITION. 


Tne usefulness of this little volume has been fully proved by the great numbers 
which have been sold: a new edition being now called for, I have examined the work 
throughout, and have made such corrections and additions as appeared to be necessary 
to adapt it to the prevailing style of architecture : to this purpose I have given a new 
plate containing a variety of Modern Mouldings, also six new ones of Antique Doric 
Capitals and entabulatures, with the parts at large and in detail: so that in this small 
work every member of these specimens of ancient magnificence is equally clear and dis- 
tinct, as in the large work of the original author ; and as I have reduced the proportions 
to the modular scale, they are more easily put in practice. Upon the whole, it will be 
found that the Greek Doric, which has of late been so much in vogue, is fully explained 
and elucidated. I have also given an example of a chaste and noble Ionic Capital; all 
these are selected from Stuart's elegant and interesting work on the Antiquities of Athens ; 
the other new plates are an outline of the Composite Capital, for the use of learners, 
and an antique Ionic Door-case, proper to be drawn from or worked. These additions, 
on ten new plates, with various corrections in the descriptions, render this edition more 
complete and useful; and I think there is now nothing wanting to constitute it a com- 
plete introduction to the orders of architecture, both ancient and modern. 
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4 The Five Orders of Architecture. 


EXPLANATIONS, &e. 
PLATE I. 


TO DESCRIBE THE SEVERAL KINDS OF MOULDINGS. 


To describe an Ovolbo. 


Taxe the height a4; set the compasses in 5, describe an arc, and with the same dis- 
tance on the projection at ¢, describe an are cutting the former at a, then on @, as a cen- 
tre, describe an are dc, and the ovolo will be completed. 


To describe a Cavetto. 


On 5, with the height a4, describe an arc on the projection at ¢c, with the same dis- 
tance describe another arc cutting the former at d; then with the same extension on d, 
describe the are b ¢, and it will be a cavetto. 


To describe a Cima Recta. 


Join the projections at each end by the right line A B, divide it into two equal parts at 
A, and in order to make it look bold, divide A B into three equal parts, or nearly so, and 
with one third, on A and / as centres, describe arcs, cutting each other at d; and in 
the same manner find the intersection, on the opposite side of the line at c; lastly, ond 
and ¢, describe the arcs A A, and 4 B, and it will forra the cima recta required. 


To describe the Torus. 


Divide the height into two equal parts at e, and on-e, as a centre, describe a semi- 
cirele to that height ; and it will form a torus. 


The Bead is formed as the torus. 


Note. These are the forms of regular mouldings, viz: the height equal to the pro- 
jection: but there are other forms, where the projection is often less than the height, 
and the curvature of the moulding much flatter; however, the same methods for de- 
scribing the one, will do for the other. 
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MODERN MOULDINGS. 


Plate 2. 






































































































































¢ _ The Five Orders of Architecture. 


PLATE II. 
MODERN OR QUIRKED MOULDINGS. 


To describe the Cima Reversa A. 


Join the projections at a, and b, by the line a 6, and proceed in the same manner as 
with the cima recta before described. 


To describe a quirked Cima Reversa B. 


Divide the perpendicular height into seven parts; with two of the parts describe a 
semicircle c e; on a, draw a line from ec, and on the height of the first division from 
the bottom ), describe the arc c d, and it will complete the moulding. 


The quirked Cima Reversa C 


Is described in a similar manner, as is plain on inspection. 


To describe a quirked Ovolo D. 


Divide the height into four equal parts; with one part on ce, describe the arc af g. 
Join c } to the end of the fillet below ; on 4 describe the arc ¢ d, on c, with the distance 
a b, describe an arc cutting the former at d; through d, and c, draw the line d cf, cutting 
the small circle at f; then with a radius, d /, describe the arc fd, and it will com- 
plete a quirked ovolo. 


To describe the quirked Moulding E, flatter in the lower part than that at D. 


Describe the smaller circle as in the last ; and through its centre, and the end 6 of 
the fillet, draw the line c 4 e, taking the point e, according as you intend to have the 
under part of the moulding flatter or quicker: take the distance e c, and on 8, describe 
an arc at d, then take the distance e a, that is e c, made less by the radius ¢ a, of the 
smaller arc af g, on c, with that distance, describe an arc cutting the former at d; lastly on 
d, with a radius df, describe the arc fb, and it will complete the quirked ovolo required. 

Note. The quirked ovolo at F, is described in the same manner as E; the only dif- 
ference being in the projection, which is greater. 

These are the most proper for the workman’s purpose, though various other methods 
may be shown to answer the same purpose; as G, H, I, K, which are traced from a 
semicircle, by applying the same projections to a line of any inclination required. 

G, is a torus moulding taken from a semicircle ; and may be applied where the pro- 
jection of the upper fillet is greater than the projection of the lower. 


To describe a Scotia M. 


From the top of the fillet draw B A, perpendicular, cutting the bottom of the fillet at 
A: from g the end of the bottom fillet, draw the line gac, parallel toA B: make g a, 
equal to twice g A,ona: describe the semicircle gec, cutting the line g ae, ate, 
through c, and the end of the fillet, at B, draw the line ¢ Be, cutting the semicircle at 6: 
draw the line ade, cutting A B, ind; lastly on d, describe the arc e B, and it will com- 
plete the scotia. 

N is a scotia, described by a similar method to the ovolos, G, H,I, K, viz. through 
points found from a semicircle, to the height of the moulding. 
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MODERN MOULDINGS. 


Plate 3. 
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8 .The Five Orders of Architecture. 


PLATE IIT. 
MODERN MOULDINGS. 


To describe a Grecian Ovolo or Echinus. 


Have two tangents to the curve, and the points of contact given, one of the points 
of contact being the greatest projection, .and the other the lower extremty of the curve. 

Fig. 1, 2, 3, let A B, B C, be the two tangents, A the point of contact at the greatest 
projection, and C the lower extremity of the curve ; draw A K, parallel to BC, and C E, 
parallel to B A ; produce C E, to F, making E F, equalto EC; divide A E, and AB, 
each into the same number of equal parts; from the point F, draw lines through the 
points of division in A E, and also from the point C, draw lines to the points of division 
in A B, to meet the others through the divisions of A E; through the intersections draw 
a curve, which will be the contour of the ovolo required. 


Observations. 

The moulding will be flatter or quicker according as the point B, the extremity of the 
tangent BC, is nearer or more remote from A, the greatest projection. In fig. 1, BD, 
is one half of A D; in fig. 2, BD, is one third of AD; and in fig. 3, BD, is one fourth 
of AD. Also the quirk or recess at the top will be greater, as the distance AG is 
greater, A G, being in the same straight line with A D. 


The same things being given, to describe the Moulding to any of the Conic Sections. 
Fig. 4. Draw A H, parallel to the fillets; produce the vertical line CH, to K, 
making HK equal HC,and HI equal to BD: join AI; divide AI, and AB, each 
into the same number of equal parts, and through the points of division in these lines, 
and through the points K, and C, draw lines to meet each other, and through these 
points draw a curve, and it will be the ovolo required. 


Observation. 

If B D, were less than the half of A D, the moulding would be elliptical; and if BD, 
were equal to the half of A D, the moulding would be parabolical. In this example B D 
is greater than the half of A D, the moulding is hyperbolical. Of this form is the 
echinus in all the Grecian Doric capitals, except the Doric Portico at Athens, in which 
the echinus of the capital is elliptical. 


The same things being given to describe the Echiuus, the point C being the extremity of one 
of the axes. 

Fig. 5, join AC, and bisect it in L; draw B, L, M,C M, perpendicular to BC, and 
P M, parallel to BC, with the distance C M, on the point A, describe an are cutting 
PM, at O: produce C M, to N, and draw A, O,N; make N P, equal to A N, andM P 
and M will be the two semi-axes by which the curve may be described. 


Fig. 6, isa Scotia or Trochillus; the fillets may be considered as tangents, and the 
line parallel to the line joining the fillet as another tangent. Fig. 7, a cima-recta, com- 
pounded of two quarters of an ellipse upon the axes. Fig. 8,a cima reversa, com- 
pounded of two quarters of an ellipse from conjugate diameters, which are given in 
position. These are described upon similar principies to figures 1, 2, and 3. 
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On the Applications of Chemistry to the Useful Aris. 


Applications of Chemistry to the Useful Arts, 
being the substance of a Course of Lectures 
delivered in Columbia College, New-York, 
by Jam2s Renwick, Professor of Natural 
Experimental Philosophy and Chemistry. 


I. 


ACIDS OF COMMERCE. 


1. SULPHURIC ACID. 


Avuruorities.—Parkes. Chomical Essays. 
Dumas. Chimic appliquee aux arts. 

History. —Su!phuric acid was originally 
prepared by the distillation of the sulphate 
of iron, in a mode that we shall have occa- 
sion to mention, as still used in manufac- 
turing it fora sp2cialuse. As this sulphate 

was known by the name of green vitriol, the 

acid was called oil of vitriol. It was after- 
wards discovered that the combustion of 
sulphur un ler vessels moistened with water, 
proliced the same result. linally, after 
th: reception of the modern theory of che- 
mistry, L2fzvre an! Deme2rey conceived that 
the oxidation of the sulphur a be pro- 
m ‘el by mixing it with nit re, a salt whose 
acilise vsily deco. nposed. Their experiment 
sg 1 their exp2ctations, although their 

ow of the rationale is now known to be 
erronzous. Th> oporation was at first per- 
form2din large glass vessels, but as these are 
expensive, leaden chambers were substitut- 
el, anl finally when the several steps of 
chemical action which occur in the process 
were investigated,,a method was discovered 
in which the use of nitre might be dispensed 
with. Nitre is however still employed in 
most of the manufactories in this country 
and England. 

Rationale —When nitrous oxide (deutox- 
ide of nitrogen) and sulphurous acid are in- 
troduced together into the same receiver, 
they mix without any chemical action upon 
each other ; but if oxygen be present, ni rous 
acid gis is at ouce formed, whose presence 
will be manifested by a quantity of red fumes. 
This last named gas will also remain un- 
acted upon by the sulphurous acid, unless 
they be also mingled with the vapor of wa- 
ter. But when this vapor is mixed with 
them, the red vapors gradually disappear, 
ania white crystaline solid is deposited on 
the sides of the receiver. These crys- 
tals are a compound of sulphuric acid, ni- 
tric acids and water. This crystaline 
substance is highly deliquescent, so that 
if the bottom of the receiver is covered 
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with water, they fall into it and dissolve 
with a slight effervescence ; the water be. 
comes charged with sulphuric acid, nitric 
oxide is evolved, and in coming into con- 
tact with oxygen is again converted into 
nitrous acid gas. It is only necessary to 
supply anew quantity of sulphurous acid, 
and the formation of the solid substa: ce 
may be again repeated, and an additional 
quantity of sulphuric acid obtained, 

It is therefore obvious, that sulphuric 
acid may be formed by burning sulphur 
in a chamber whose floor is covered with 
water, and into which nitric oxide is in. 
troduced in any manner whatsoever, for 
the combustion of the sulphur will furnish 
sulphurous acid, and the spontaneous evap- 
oration of the water the quantity of its 
vapor which is necessary. 

Nitric oxide may be furnished by the 
action of burning sulphur upon nitre. 
And on this fact the most usual process de 
peuds. It may also be obtained by the ac. 
tion of sugar or of starch upon nitric acid, 
On the latter fact the new and improved 
process is founded. 


Manufacture by a mixture of Sulphur and 
Nitre—The chambers in which sulphuric 
acid is manufactured are made of sheet 
lead. Tiiey are of a rectangular shape. 
‘The bottom is raised abuut six feet from 
the ground, and supported by stone flags ; 
the sides and top are sustained by a 
wooden frame, and a space of about six 
feet is left between this frame and the walls 
and roof of the building which contains 
it. The separate sheets of lead are care- 
fully soldered together, and are united to 
the frame by clamps of iead soldered to 
their outer surface. 

Single chambers have been constructed 
of ail dimensions, from 5,000 to 100,000 
cubic feet, and they have been made of 
smaller size, but so arranged as to com- 
municate with each other. It does not 
appear that the exact shape and dimen. 
sions which are most favorable have 
vet been discovered. At any rate, a quan- 
tity of sulphuric acid proportioned to the 
sulphur consumed has never been obtain. 
ed. A bed of water a few inches in depth 
is spread over the floor of the chamber. 
Immediately above this, a coor, covercd 
with lead, is placed, by which the mate. 
rials are introduced. ‘These are sulphur 
mixed with not less than one-eighth of its 


4 
a5 





i 


rane Loins puneerr << 
yh ai ity 3 


ee ee ne a 
5 - er 


* ed 





4 
, 


gp Dir eal int ey 


10 On the Applications of Chemistry to the Useful Aris. 


weight of nitre. They are placed in a 
shallow vessel of earthenware or cast-iron, 
mounted on a wheel carriage, and, after 
being ignited, are shoved in through the 
door, which is shut after them. Wien 
the combustion is completed, and the acid 
condensed in the water, the carriage is 
withdrawn, the residuum taken out of the 
vessel; it is then charged with a fresh 
quantity of the mixed materials, and re- 
introduced after they have been ignited. 
These successive combustions are con- 
tinued until the liquid at the bottom of the 
chamber acquires a density of 1.375 to 
1.5.* Beyond the latter limit, condensa- 
tion is unprofitable, because the attraction 
of the acidulated liquor for the sulphuric 
acid diminishes, and nitrous acid gas be- 
gins to be dissolved by it. ‘This gas is 
separated with difficulty, and impairs the 
useful qualities of the acid. 

The liquor having reached the above de- 
gree of concentration in the chambers, is 
removed from them to leaden boilers, where, 
by the aid of heat, it is further concentrated 
to 1.7. Beyond this the concentration 
cannot be carried in a leaden vessel, for fear 
of melting the metal. 


The acid liquor is therefore next placed 
in close retorts. ‘These were originally, and 
are still, in most manufactories, made of 
glass, and set in an iron sand bath; 
them the acid is brought, by the evapora- 
tion of the water in which it had been con- 
densed, to the specific gravity of 1.84. 
This is the greatest strength of the acid of 
commerce, and is sufficient for all practical 


purposes. 
Glass retorts are liable to frequent break- 
age, in consequence of the violent agitation 
with which the separation of the bubbles 
of steam from the acid is attended. The 
size of the bubbles may be lessened, and the 
risk of breaking diminished by the intro- 
duction of angular fragments of glass, or 
strips of platinum, into the retort. But it 
would be far better to employ, as has been 
done in some French establishments, re- 
torts of platinum. The only objection to 
tt ese is their original cost, but when a suf- 
ficient capital can be obtained, the cost of 
the acid is lessened by employing them. 
An improvement in this process was ef- 
fected by Chaptal, who succeeded in ma- 





** A0° to 50° of Beaumo’s hydrometer. 
"+ 60° of Beaume. t66° of Beaum 


king the action of the chambers perpetual, 
instead of intermitting, by burning the mix- 
ture of sulphur and nitre in a separate fur- 
nace, directing the current of gases evolved 
from it through the chamber “by means of 
flues, and formmg a draught by means of 
a chimney. This method is attended with 
difficulties and a risk of loss, if not carefully 
managed ; but, when well conducted, it 
gives a larger quantity of acid than the oth- 
er. ‘The first described method yielded, in 
its earlier stages, no more than 150 pts. for 
100 pts. of sulphur. As it ought to pro- 
duce 318 pis. of acid at 1.84, more than 
one half is lost. By more careful manage- 
ment, the product has been raised to 240 
pts but the method of Chaptal has yielded 
300, involving a loss of no more than 6 
percent. ‘i'o give it this superiority, it 1s 
however nece ssary to form the apparatus of 
several successive chambers communica- 
ting with each other; and where the meth- 

od was most cor npletely successful, the last 
chamber communicated with the chimney 
by a sloping channel, along whicha stream 
of water was made to fow. The method 
of Chap‘al, too, is dependent for its results 
upon the scientific skill of the persons who 
direct it, and even with every precaution, is 
not certainly successful. 

Improved Method of Manufacture —The 
method which is on all accounts the best, 
isthat of Payen. We shall, therefore, de- 
scribe it in detail. 

The chamber of lead has a capacity of 
about 20,000 cubic feet, and is of the follow- 
ing dimensions : 

Length, 50 feet. 

Breadth, 27 “ 

Height, 15 “ 

From one end of the top two chimnies 
rise to a height of at least 15 feet. These 
are about 18 inches square, and communi- 
cate with the chamber by water-valves, so 
constructed as to prevent any return of gas 
downwards, without interfering with the 
upward draught, but also capable of being 
openeil for the re-adntission of atmospheric 
air, when the process is completed. 

At the opposite end of the chamber, a 
circular hole of 8 feet in diameter is made 
in the leaden floor. ‘To this a cylinder of 
sheet lead is soldered, which rises about 10 
inches intothe chamber, and proj*cts about 
7 fzet beneath it. The lower end of this 
cylinder is turned inwards, and bent up os 
as to form a circular channel, in which a 
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quantity of acid liquor is constantly kept, 
for the purpose of preventing the lead from 
being melted by the burning sulphur. The 
heat, which is thus prevented from reach- 
ing the lead, serves to concentrate the acid 


Ihuor. 
Wiihin the opening left in the bottom of 
the cylinder, a circular plate of cast-iron is 


placed, about 3} feet in diameter, and slight- 
ly concave on its upper surface. Beneath 
this plate 1s a furnace, by which it may be 
heated untilit becomes capable of inflaming 
the sulphur. 

The sulphur is introduced by a door 
made in the side of the cylinder, about 2 
feet in height and 18 inches in breadth. At 
the lower part of this door is a small hole 
about one inch in diameter. 

By the same door a small capsule of pla- 
tinum may be introduced, which is sepa- 
rated from the plate which receives the sul- 
phur, by an iron tripod. 


In the vicinity of the chamber, a steam | 


boiler with its furnace and chimney are 
placed. This boiler communicates with 
the middle of the chamber by a pipe 1 inch 
in diameter, having a plate at its extremity, 
by which the opening is reduced to a cir- 
cle of the diameter of }inch. The fire sur- 
face of this boiler is about 5 square feet. 

In order to commence the process, the 
door in the cylinder and the valves of the 
chimnies are closed ; a fire is lighted in the 
furnace, and when the plate is so far heated 
as to inflame a teaspoonful of sulphur 
thrown upon it, 100 lbs. of sulphur are put 
in. At the same time the platinum cap- 
sule is charged with a mixture of 9 lbs. of 
nitric acid, and 1 1b. of molasses. From 
this mixture nitric oxide is disengaged in 
great abundance, and pouring upon the 
surface of the sulphur, is speedily mixed 
with sulphurous acid. 

While this action is going on, the water 
in the steam boiler is heated; at the end of 
about two hours from the introduction of 
the sulphur, a stopcock upon the pipe is 
opened, and the steam permitted to enter the 
chamber. Ina few minutes, a condensa- 
tion begins, which renders it necessary to 
admit atmospheric air, in order to prevent 
collapse. This is done by opening the cir- 
cular hole in the door by which the charge 
is introduced. 

The injection of steam is continued for 
an hour after the nitric acid sulphurous va- 
pors are condensed. It is then permitted 


1} 


to condense in its turn.. When this vapor 
is wholly condensed, the door and the valves 
in the chimnies are opened, in order to give 
free access to atmozpheric air, and when 
the ven ilation is complete, they are again 
closed, preparatory to a renewal of the ope- 
ration. 

The form of the apparatus may be better 
understood by the annexed plate. (Fig. 1.) 

AABB, section of leaden chamber, whose 
bottom BB is inclined, in order that the 
stratum of water CC may be drawn off, af- 
ter it is charged with acid. 

D, cylinder of sheet lead, turned up at 
the lower end, so as to form a channel, 
which contains a layer of acidulated liquor, 

FF, concave plate of iron for burning the 
sulphur, which is heated by the furnace G. 

H, chimney. 

I, valve to prevent the entrance of air. 

KX, steam-boiler. 

LL, pipe which conveys steam from the 
boiler to the chamber. 

M, stopcock. 

N, furnace for heating the steam-boiler. 

O, capsule of platinum to receive a mix- 
ture of nitric acid and molasses. 

As many as four charges may be con- 
sumed in this apparatus in 24 hours; but 
it is better to be content with three, or even 
two. In the latter case, the condensation 
is more complete, and the product from a 
given quantity of sulphur, larger; the 
chamber, also, is less liable to injury. 

This method gives, with ordinary care, 
as largea product of acid as that of Chap- 
tal, say 300 pts. for 100 of sulphur. 

The nitric acid is not wasted, for by its 
action on the molasses, a quantity of oxalic 
acid is obtained, whose value is more than 
equal to their joint cost. 

Sulphuric Acid, of Nordhausen—Com- 
mon sulphuric acid contains water as one 
of its essenual constituents, and is, there- 
fore, a hydrate. But sulphuric acid may 
also exist uncombined with water. In this 
state it is solid at ordinary temperatures. 
The sulphuric acid of Nordhausen is made 
up of various proportions of hydrated and 
anhydrous acid; it also contains sulphur- 
ous acid, whose presence is accidental. 
This acid is made at Nordhausen, by the 
distillation of sulphate of iron, but the de- 
tails of the process have not been made pub- 
lic. The following method will, however, 
give a similar product. 
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Dry sulphate of iron is placed in an earth- 
en retort, the neck of this is luted to a 
receiver charged to about half its depth 
with common sulpuric acid, in which the 
anhydrous acid driven by heat from the 
sulphite of iron is condensed. {n manu- 
factures on a large scale, several globular 
receivers communicating with each other, 
would be necessary, and cylinders of earth. 
enware might be substituted for the retort. 


2. MURIATIC ACID. 


AvUTHORITIES.—PARKES. Chemical Essays. 
Dumas. Chimic appliquee aux arts. 


History.—Muriatic acid was at first ma- 
nufactured on!y on the small scale, and in 
glass vessels. Vessels of earthenware 
were next substituted, and to these succeed- 
edretortsoflead. Thelead retorts being found 
incapable of bearing a sufficient heat, were 
replaced by cast-iron kettles, closed by cov- 
ers of lead. The jast named method is still 
employed in England. The manufacture 
of soda from common salt having become 
@ process of much importance in France, 
a simple and ingenious apparatus was con- 
stricted for the purpose of decomposing 
salt by sulphuric acid. At first, the quan- 
tity of muriatic acid gas which was thus 
set free, was so great that if condensed, it 
would have been unsaleable ; but as the ap- 
plications of the liquid acid in the arts be- 
came more extensive, condensing appara- 
tus were connected with that for the decom- 
position of the salt. 


Manufacture—The best apparatus for 
the decomposition of salt by sulphuric acid, 
is composed of several cylinders of cast- 
iron. Each cylinder is about five feet in 
length, and eighteen inches in diameter. 
The thickness of the metal is about one 
inch. The cylinders are arranged hori- 
zontally and in pairs, each pair being built 
into a separate furnace, and the flues from 
ten such furnaces cre united in a single 
chimney. The ends ofthe cylinders reach 
the surface of the masonry of the furnace. 
The two ends of each cylinder are closed 
by disks of cast-iron, an inch in thickness. 
Each of these @isks has a handle cast upon 
it, and a smal] tube cast in an inclined di- 
rection. The position of these tubes is 
higher than the horizontal diameter of the 
disk, and the inclination towards the inte- 
rior of the cylinder is downwards. One 
of these tubes is used for the introduction 
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of the acid, the other conveys the gas to the 
condensing apparatus. 


The cundensing apparatus is formed of 
a number of three necked vessels, similar 
in form and use to the bottles of Wolf’s ap- 
paratus. They are arranged in two rows, 
of twenty each. Tach vessel of the first 
row receives gas from one of the cylinders, 
by means of a bent tube, and is also con- 
nected by bent tubes with the two contigu- 
ous vessels, with the exception of the first 
and last vessel of the row. In the first ves- 
sel, the third neck is closed, but the last 
has a pipe connected with it, which con- 
veys the gas which has not been condensed 
to the corresponding vessel of the second 
row, which becomes first in order. The 
number of vessels in the second row is the 
same as in the first, and they are connect- 
ed by bent tubes in such manner that the 
gas passes into them in regular succession, 
until the whole is condensed. The first 
row of vessels is kept cool by immersing 
them in a cistern of water; this is slowly 
changed by admitting cold water at the bot- 
tom of the cistern, and allowing the heated 
water to runoff at top. The arrange- 
ment ofa cylinder and the condensing ap- 
paratus may be understood by reference to 
the annexed plate. (Fig. 2.) 

A, cast-iron cylinder. 

BB, furnace. 

C, ash-pit. 

DD, circular disks to close the ends of 
the cylinder. 

E, tubes by which sulphuric acid is intro- 
duced. 

F’, tube to which the glass tubes which 
convey the gas are luted. 

G, glass tube. 

H, glass receiver, with three necks. 

IK, trough filled with water. 

LL, flues. 

Each cylinder is charged with 160 Ibs. 
of salt, and to this is added, after the sever- 
al joints have been closed by luting; 134 
lbs. of sulphuric acid, of the density of 1°8.* 
The furnace must be.so constructed that 
the cylinders shall be completely enveloped 
in the flame, in order that they may not be 
broken by unequal expansion. The fire is 
made as brisk as possible at first, and di- 
minished when the gas comes over freely. 
At the end of the process the heat is again 
raised, in order that the residuum may be 


*65° of Beaume. 
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left in a liquid state, and thus be more ea- 
eily dis charged from the cylinder. 

Each of the vessels of the condensing 
apparatus must be half full of water, which 


will conduce about 1-5th of its weight of 


gaseous acid. ‘The purest acid is condensed 
in the second row of vessels; that which 
is condensed in the first, contains a litile 
sulphuric acid, and sometimes sulphate 
of soda, and chloride of iron. 

By this method 100 parts of common 
salt give 130 partsof liquid acid of the densi- 
ty of 1.190*, and the loss is no more than 
about 9 percent. Dy other processes litle 
more than half the quantity is obtained. 


3. NITRIC ACID. 
Autuority.—))umas. Chimic appliquee anx arts. 

History. —Nuic acid ts prepared in labo- 
ratories by the action of sulphuric acid 
upon nitri¢ (nitrate of potassa.) The first 
attempt at manufacture on a large scale, 
was by the decomposition of nitre by means 
of clay in earthen retorts. Since the im- 
provements in the manufacture of sulphu- 
ric acid, the action of this acid on nitre has 
been also made use of on a large scale. 

The best apparatus for decomposition is 
composed of iron cylinders, exactly similar 
to those described as used in the manu- 
facture of muriatic acid. Four of these 
are arranged in a single furnace. The 
condensing apparatus 1s composed also of 
three necked bottles; four rows of these 
are necessary, the two first of which are 
immersed in a cistern of water. 

The cylinders are charged each with a 
mixture of nitrate of potassa, and the stiong- 
esi sulphuric acid of commerce, in the 
proportion of 100 parts of the former to 60 
of the laiter. The nitre ought to be puri- 
fied. 

he several joints are Juted with clay, 
which is covered with loam, mixed with 
horse-dung. The heat must ‘be gradually 
raised, and well regulated. The process is 
known to be nearly finished when red 
fumes no longer appear in the glass tubes ; 
a sudden increase of heat is then given, in 
order to separate the residue of the acid. 
The fire is then extinguished, the heads of 
the cylinders opened, and the sulphate of 
potassa which rernains is easily taken out 
by iron tongs. ‘The acid condensed in the 
first row of bottles contains sulphuric acid, 
and is the least pure. That condensed in 
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the second, and part of the third rows, 
contains no other i impurit y but nitrous acid 


gas and chlorine. These may ve separated 
by be ling in glass retorts. ‘Ihe acid ought 
ihen to be co onlers, end have ° e density of 
wane, in which state is brought mio 


the market. ‘The liquor in the last row ofves- 
sels ‘ie weak, and is placed in a succeeding 
process in the first and second rows, in or- 
der to receive a higher charge of acid. 
The two last rows of vessels nust always be 
charged with pure water, in order that the 
condensation may be com iplete. 


If. 


ALKALIS OF COMMERCE. 

1. Pot and Pearl Ashes, and Salt of Tar- 
tar.—'lhe basis of these several substances 
is potassa combined wiih carbonic acid. 
This compound retains an alkaline reac- 
tion, and is therefore properly a subcarbon- 
ate, although usually called the carbonate 
of potassa. This carbonate is rendered 
impure by the mixture of earthy and vege- 
table matter, and some meiallic oxides. 
Of these, potash contains the greatest quan- 
tity, and salt of tartar the least. 

Potash is prepared from wood ashes, 
which are made in great quantities in 
clearmg wood land in order to bring it 
into cultivation. This product is of so 
much value, that during the wars of the 
French revolution, when, for reasons here- 
afier to be mentioned, it maintained a high 
price, the whole cost of clearing our for- 
ests was defrayed by it. 

As practised in this country, the art of 
making potash begins by piling logs in 
heaps, in the fields whence they are cut. 
These, when sufficiently dry, are set on 
fire, and bu nt toashes. It is better that 
a trench be formed in which to build the 
pile, in order that the combustion may be 
gradual, for when it is too rapid a part of 
the ashes is carried off by currents of aur. 

These ashes are then lixiviated, and the 
ley evaporated todryness. The lixiviation 
is performed in tubs, or vats. A hole is 
pierced in the bottom of each of these, to 
which a spiggot is applied; this hole is 
covered witha piece of earthenware, to pre- 
vent it from being bhoaked. The bottom 
of the vat is covered wit h straw, on which 
a piece of canvass is laid. The rest of the 
vat is filled withdry ashes. Water is gra- 
dually added to the ashes, until they are 


_ 
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thoroughly moistened, in which operation 
they subside, and the space which is thus 
left is filled up with water. The whole is 
lefi at rest for 12 hours, when the spiggot 
is withdrawn, and the liquor perinitted to 
escape. ‘The tub is again filled with wa- 
ter, whichremains in contact with the ashes 
for two or three hours, when it ts drawn off; 
and this operation is repeated until the al- 
kaline matter in the tub is exhausted. 
weak liquors last obtained are heated and 
ised to lixiviate fresh ashes. ‘The earlier 
runnings are evaporated in cast-iron ves- 
sels having the shape of a portion of a 
sphere, and which are known by the name 
of potash kettles. It is more convenient to 
prepare it for these, in evaporators of sheet- 
iron, which may also be used to heat the 
weak liquors, which are to be used a second 
time in lixiviation. When evaporated to 
dryness, the lower part of the mass in the 
kettle is partially fused, and the whole forms 
a hard cake, which must be broken by a 
mallet and chisel. 

In this form it is packed into casks, and 
known in commerce by the name of potash. 
It is of a brown color, owing to the presence 
of soluble vegetable matter. As it is deli- 
quescent, it is liable to damage from ex- 
posure to the aur. 

Damaged potash, and that of inferior 
quality, is converted into pearlash by expos- 
ing it to heat in an air furnace. This fur- 
nace is heated with wood, and is composed 
of a horizontal hearth covered by an arch, 
on which the potash is laid, and two fire- 
places. The smoke and heated air escape 
on the side of the hearth opposite to that 
on which the furnaces ‘are placed. The 
same opening which permits the escape of 
the smoke serves for the introduction of the 
potash. The heat is sufficient to fuse the 
potash, which would adher2 to the hearth 
were it not stirred. About an hour after 
the fusion is complete, the vegetable matter 
takes fire, and is converted into carbonic 
acid and vapor of water. If chloride of 
po'assa is present, it is decomposed and de- 
crepitates at the commencement of th2 ope- 
ration. ‘The substance thus becomes white, 
with the exception of a few stains of a vio- 
let color, which are owing to the presence 
of the oxides of iron and manganese. 

Salt of tartar is prepared from the lees of 
wine, in countries where that liquor ismanu- 
factured. In the several decantations to 
which it must be subjected, solid ma'ter is 
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left in the tons and casks. This is put in - 
bags and pressed. The paste thus obtain- 
ed is bent, by the pressure, into the form of 
a roofing-tile, and is dried upon planks in 
the sun. 

‘These masses are then burnt on a circu- 
lar fioor of well beaten earth, about six feet 
in diameter, which is surrounded by a wall 
of brick without mortar, about 8 inches in 
height. <A faggot of twigs is placed in the 
centre and set on fire; this is surrounded 
by about 20 of the dry cakes. Assoon as 
they are inflamed, mmore cakes are added, 
until the space inclosed within the wall is 
filled. The wall is then gradually raised 
and the heaps of lees increased, until all that 
have been prepared are consumed, if less 
than 1000 cakes, at which number the 
process ceases. The combustion is to be 
maintained in a regular and steady man- 
ner, by varying the quanuty of the lees 
which are added. 

The ashes obtained weigh about one- 
sixth of the weight of the lees employed, 
and contain about half their weight of car- 
bonate of potassa. They are therefore suf- 
ficiently rich to be used, without further 
preparation, in several arts ; but in order to 
obtain the salt of tartar, they must be lixi- 
viated, and the ley evaporated to dryness. 

2. Barilla, Kelp and Sal-Soda.—Barilla 
and kelp contain a carbonate of soda anala- 
gous to that of potassa, whichis procured 
from the ashes of wood. , They are obtain- 
ed from marine plants, or those which 
grow in the immediate vicinity of salt wa- 
ter. Barilla is manufactured from the sal- 
sola soda, which is cultivated in great quan- 
tities on the Mediterranean coast of Spain, 
for the purpose. ‘The plants, when they 
have attained their fill growth, are cut and 
dried in the air. They are then burnt in 
pits about a yard in depth and 3} feet 
square. ‘The combustion lasts several days, 
and the product is a hard, compact mass, 
partially fused. It is so rich in soda that 
it is not necessary to lixiviate it, but it may 
be employed in many of the arts without 
any further preparation. The quantity of 
carbonate of soda varies from 25 to 30 per 
cent. 

An inferior quality of barilla is prepared 
in the south of France, from the salicorna 
annua. This does not contain more than 
15 per cent. of carbonate of soda. 

Kelp or wareck is made on the north 
coast of France, and on those of Scotland 
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and Ireland, from sea weed, ( fucus,) which 
grows abundantly on the rocks which are 
within reach of the tide. It does not con- 
tain more than from 3 to 5 per cent. of car- 
bonate of soda. It contains, however, a 
large proportion of the sulphate of soda and 
potassa, anil the chlorides of their metallic 
bases. It may, therefore, be employed as 
a substance rich in alkaline matter, under 
circumstances which will insure the decom- 
position of the sulphates, and the conver- 
sion of the chlorides into oxides. The 10- 
dides of potassium and calcium are likewise 
constituent parts both of barilla and kelp, 
and the greater part of the iodine used by 
chemists is obtained from them. 

The substance known in the shops as 
sal-soda or common soda, is usually obtain- 
ed from barilla or kelp, by lixiviation and 
crystalization, so conducted as to separate 
the several soluble matters in the order of 
their respective solubilities. 

The carbonate of soda, which exists in 
barilla and kelp, has an alkaline reaction, 
and is composed of one equivalent of soda 
to two of acid. Another carbonate is used 
in the manufacture of soda water, which js 
composed of one equivalent of soda to three 
of acid. The same salt exists native in 
Africa, and is known under the name of 


nation. 
(“o be continued.) 
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On the Transport of Heavy Burthens upon 
Ice. By Tuomas Jerrerson Cram, Prin. 
Assist. Prof. of Nat. and Exp. Philos., U. 
S. Mil. Acad. 


TO THE COMMITTEE ON PUBLICATIONS. 


Gentlemen,—Having seen an account of 
the following experiments on the resistance 
of ice, by Assistant Professor Cram, I deem- 
ed it of sufficient interest to your readers 
to request from him permission to publish 
it. He has kindly furnished the following 
abstract, which is transmitted for publica- 
tion. Very respectfully, yours, 

A. D. Bacue. 


West Point, Oct. 7th, 1835. 

Dear Sir,—For ordnance purposes, it be. 
came necessary, on the 13th of January, 
1835, to transport a heavy piece of artillery 
(an iron 24 pounder) across the Hudson, 
from West Point to Cold Spring Foundry. 
To insure safety, two ox sleds were con. 
nected, one after the other, and upon which 
two timbers were longitudinally placed and 
secured; between these timbers, the gun, 


previously dismounted from its carriage, 
Was swung, by resting its trunnions upon 
them, atsuch points that the whole pressure 
Was distributed, as uniformly as possible, 
upon the ice which sustained it. A pair of 
horses were attached to another sled, which 
was connected with the foremost of those 
before named, by a rope about thirty feetin 
length. 

The ice over which the gun was taken, had 
been chiefly formed during that intensely 
cold week,(in January, 1835,) when the mer. 
cury in Fahrenheit’s thermometer ranged, 
here, between -2} and -10. The eflects 
of the pressure upon the ice were carefully 
observed, by myself, along the entire route, 
and were such as to induce the belief, that 
an idea of its strength could be formed with 
sullicient certainty to be of practical utility, 
in all cases where the safety of transport. 
ing any load upon ice migut be jeoparded. 

The ice was drilled through, and its thick. 
ness mensured, to a tenth of an inch, at in- 
tervals of two hundred paces and less, along 
the whole extent of the track. From the 
place of departure, to the channel of the 
river, the thickness diminished from 16.5 
in. down to 8 in., and no sigus of cracking 
or bending were observed in the ice—the 
horses going at the rate of about four miles 
an hour. Across the channel, the thickness 
incr: a-el from eight tiches to twelve inches, 
and no evidence of breaking or bending was 
exhibited,—the load moving w.tha spe dof 
about eight miles an hour. From the west 
edge of Cold Spring flats, to the vicinity of 
the entrance of a creek, the thickness va- 
ried from 12 inches up to 15.5 inches, and 
no indications of yielding were perceived, 
the horses going at a gentle trot. Near the 
entrance of the creek, for an extent of fifly 
paces, the average thickness of the ice was 
only 5.56 in., and it was covered with a 
sheet of snow water, two inches in depth. 
This fifty paces of ice was observe.| to bend 
so much under the gun, that 1 was very ap- 
prehensive of its breaking ; indeed, had the 
load been stopped for a few seconds only, 
it undoubtedly would have gone to the bot. 
tom. The depression along here was at 
least two inches, and the flexure of the ice 
under the foremost of the sleds, bearing 
the gun, was less than that under the 
hindmost, owing to its bring weakened 
by the former, ere the latter came upon 
it. On crossing this weak spot, the 
horses had become so much fatigued, and 
the resistance increasing, by being drawn 
up the inclined surface of the bending ice, 
that, with much whipping and shouting, 
they were barely urged to drag the gun safe. 
ly over, at a velocity of about four miles an 
hour. 

To determine the pressure sustained by 
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a given superfices of the ice under conside- 
ration, it is to be remarked, first, that, from 
the dimensions of the bottom surfaces of the 
four sied runners under the gun, the whole 
surface of ice in contact with these boitom 
surfaces, at the same time, was 6.458 square 
feet. 2d, That the weight of the gun is 
marked 5579 Ibs., and the sleds supporting 
it, together with the timbers,lashing chains, 
wedges, blocks, &c., weighed, in all, 1624 
Ibs., one sled weighing as much as the oth- 
er. 3d. That the horses and their sled 
were so fur in advance, the pressure arising 
from this cause may be neglected, inasmueh 
as it did not act at the same time, and upon 
the sane ice, with that arising from the 
gun. 

Therefore, the whole pressure sustained 
by the 6.458 square feet of ice, at the same 
time, was equal to 5579 +- 1624 Ibs., or equal 
to 7202 Ibs.; and admitting, what was very 
nearly the truth, that the pressure was dis- 
tributed uniformly, and dividing 7203 by 
6.458, we shall have 1115.361 lbs., for the 
pressure sustained by each square foot; at 
all events, 1115.361 Ibs. will be the average 
pressure sustained by a square foot of the 
ice. 

From the observed effects upon the fifty 
paces of ice at the entrance of the creek, 
one can form a pretty accurate estimate of 
the least thickness upon which we can safe- 
ly bring a pressure (of 1115.361 + 10) equal 
to 1125.361 lbs., (the ten additional pounds 
being the allowance for the covering sheet 
of water.) It is evident that the ice will not 
be safe, if its thickness be not above 5.56 
inches. 

From the foregoing facts, which were ob- 
tained with the greatest care, it may be in- 
ferred, Ist, That a load may be transported 
with perfect safety over sound ice, eight 
inches in thickness, by distributing the en- 
tire weight of the system, so that each 
square foot (in contact with the bottom sur- 
faces of the runners) shall experience a 
pressure of not more than about 1115 lbs. 
2d. That a load cannot be safely transported 
over sound ice, 5.56 in. thick, when the 
weight is so distributed, that each square 
foot of surface (in contact with the bottoms 
of the runners) shall experience a pressure 
so great as about 1125 lbs. 





From the same. 


Description of a successful Experiment, 
with the Heated Air Blast, made at the 
Oxford Iron Furnace, New.Jersey. 


During a recent visit to Oxford Furnace, 
in Warren county, New-Jersey, on some 
observations connected with the mineralogy 
of that neighborhood, my attention was 
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drawn to an arrangement for applying the 
hot blast, which much interested me, on ac- 
count of the economical simplicity of its 
construction, and the encouraging results 
obtained through it. 

Upon expressing a wish to .aake public 
through the Journal of the Franklin Insti- 
tute, this first successful experiment of the 
kind in our country, I was furnished by Mr. 
Henry, the enterprising conductor of the 
furnace, with a detailed description of the 
Whole attempt. In a spirit of liberality 
worthy of all praise and imitation, he placed 
in my hands all his memoranda, exposing 
the history of the comparative efficacy of 
the hot and cold blast at this furnace, and, 
furthermore, gave mé possession of draw- 
ings of a new and improved form of the ap- 
paratus for heating, which he is now con- 
structing, to be put into operation when the 
furnace again goes into blast. 

In the hope that the brief account which 
I have to offer, may prove of some service 
in promoting the introduction of that which 
is confessedly the greatest of modern im- 
provements in the important art of smelting 
iron, I beg leave to state the comparative tri- 
als of the two species of blast at this fur- 
nace, in the order in which the furnace was 
worked, the better to make their relative ef- 
fects understood. 

It should be borne in mind that this ex. 
periment, as far as it has yet proceeded, © 
professes to be merely a preliminary at- 
tempt, introductory to a more permanent 
arrangement, hereafter to be adopted ; and 
it is felt to be detective, therefore, in several 
points. For example, the temperature of 
the air used in the blast was found to be 
quite too low to insure that full result 
which the mode of apparatus employed is 
supposed capable of yielding. ‘The experi- 
ment was imperfect, moreover, from the ab- 
sence of any precise instrumental observa. 
tions to ascertain exactly what the temper. 
ature of the air was. 

‘To make more intelligible the amount of 
benefit derived from tlhe heated blast, it 
seems proper to furnish a brief statement 
of the capacity of the furnace, and its ope. 
ration when under the cold blast. 

Oxford Furnace passed into the hands 
of its present enterprising masters, Henry 
Jordan & Co., in 1832, and was worked du- 
ring that and the two succeeding years, on 
the ordinary plan, with cold air. The par- 
tinl experiment with heated air was made 
during the months of June and July, of the 
present year, 1830. 

The height of the furnace stack, from the 
tunnel head to the bottom stone, was, at 
first, 331 feet, but was afterwards, in 18°4, 
reduced to 31) feet; the height of the hearth 
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Fig. 1. 
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A, Oxrorp Furnacr—hearth 20 by 22 inches; B, incline of boshes—9 inches to the foot; C, hearth line; 
D, position of ihe heating apparatus; E, hot air pipe; F, inwall; G, exit; d, line dam stone. 
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Fig. 3. 












































A, main tempayne ; a, 24. 


Fig. 4. 


















































A, exit; B, entrance; C, false tempayne; D, air pipe. 
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to the boshies is five feet; the inclination of 
the boshes was at first eleven inclies to the 
foot, and was subsequently changed to ten 
and a quarter inches to the foot, at which 
it stood during the employment of the heat- 
ed air. 

In the more complete arrangement for ap- 
plying the hot blast, about to be introduced, 
the inclination of the boshes is to be al- 
tered to nine anda halfinches. This is in 
cousequence of the increased temperature 
within the furnace making it necessary to 
give more support to the burden. The 
width on the boshes is six feet six inches, 
and ia the tunnel sixteen inches. 

With these dimensions, the rate of work- 
ing, or yield, of the furnace, was,— 

In 1832, for nineteen weeks and four days, 
3274 tons, or an average of 16.7 tons per 
week. 

In 1833, the product of thirty-two and a 
half weeks, 638.1 tons, or 19.6 tons of iron 
per week. 

During this year, the quantity of char. 
coal consumed in making one ton of iron 
was 243 bushels, of eighteen pounds to the 
bushel. 

In 1854, still using the cold blast, but em- 
ploying an improved quantity of charcoal, 
the product, for twenty weeks and five days, 
was 240.4 tons, or, 11.6 tons per week. 

So low a product was due to the hard and 
refractory character of the ore then used.— 
It was taken from a considerable depth. was 
very compzct, and a portion of it yielded iron 
having the qulity called red short. This 
year, the consumption of coal to the ton 
of iron, was 226 bushels of a coal weighing 
twenty-two pounds to the bushel. 

In 1835, the coal being similar to that of 
the previous year, and the ore of its ordina- 
ry much better quality, the product of the 
iron was at the rate of 18.9 tons per week. 

While the smelting with heated air was 
in progress, the consumption of coal to the 
ton of iron was only 165 bushels, being a 
saving, compared with the previous year, of 
sixty-one bushels per ton. 

It should be mentioned, moreover, that the 
new blast was applied in the months of June 
and July, a season when the product of a 
furnace is well known to be fess than its 
average rate for the whole year. 

The charcoal employed in the Oxford Fur- 
nace, is a mixture of oak and chestnut, about 
two-thirds oak. Much commendable care 
is employed in its manufacture, so that 
a cord of 123 cubic feet is required to yield 
at least forty bushels, of a capacity of 2355 
cubic inches to the bushel. 

The flux used is the blue limestone of the 
vicinity of Scott’s mountain, where the fur- 
nuce is situated. 


The ore smelted at this furnace is the 
magnetic oxide of iron. Ut is mixed with 
but little foreign matter, and occurs in veins, 
several feet wide, in Scott’s mountain; it 
makes an excellent, tough, bar iron, and is 
ulso well adapted, and extensively used, for 
making castings, and pig iron. 





Description of the Apparatus for Heating 
the Blast 

his plan of supplving the furnace with 
airat anelevated temperature,is upon a 
principle said to be in use in Germany. It 
consists in urging the cold air from the bel- 
lows, through tubes laid adjacent to the 
most highly heated part of the furnace, in 
place of heating it by separate fuel, in an ap- 
paratus detached from the furnace. The 
contrivance is this: ‘Two hollow cast-iron 
boxes, 2 feet 9 inches high, 15 inches deep, 
and 8 iuches wide, are set into the mason- 
ry, on each side of the false tymp, and placed 
directlyin contact with the main tymp, and 
with their broadest sides facing each other. 
A series of tubes, eighteen in number, pass 
from one box across to the viher, and are so 
arranged immediately above the top of the 
false tymp, that the flame which plays in 
front of the main tymp, and under the sow, 
may pass around them as freely as possible. 
The interior diameter of the tubes is two 
inches. ‘Their position in front of the hot- 
test part of the furnace is such as to enable 
them to be bighly heated, as well by the ex- 
ternal flame, as by the heat radiated from 
the main tymp. 

The air, in being urged through thees 
tubes is, therefore, made to acquire a very 
considerable elevation of tempe-ature. 

In the diagram before us, fig. 1, @ repre- 
sents the large pipe which brings the blast 
from the bellows to the heating apparatus. 
It is curved, in order to pass round from 
the side of the furnace where the tuyere is, 
to the front. It passes closeto the main 
tymp, and enters the remote box, 6. From 
this the air escapes through the tubes into 
the opposite box, 4’, and finds its exit thence 
through the curved pipe, c, which leads it 
ina heated state to the tuyere; d represents 
a side view of the boxes, 8, b’. 

No arrangement was made for measur- 
ing the temperature of the air, as it issued 
from the second box, farther than adapting 
a valve in the side of the pipe, c. The tem. 
perpture, estimated there by the sensation 
on the hand, was judged to have been about 
200° of Fahrenheit. 

In the improved mechanism for heating 
the air, which is intended to tako the place 
of this, there will be a thermometer to indi- 
cate the temperature of the passing air pre- 
cisely. 
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At the same time that the apparatus here 
described was erected, a modification in the 
false tymp was made, to keep it cool, and 
thus prevent that rapid destruction of it, to 
which it is liable, under the high heat of the 
front of the furnace. It was designed to 
achieve this by making it a hollow cast-iron 
box, and transmitting through the interior a 
current of cold water, to enter below, and 
to issue at top. 

The thickness of the iron in the bottom of 
this hollow false tymp, was two inches at 
bottom ; at the bac’. it was one and a half 
inches; and in front it was one inch. It 
was found, however, not to be stout enough 
beneath, for it soon gave way under the ac. 
tion of the fire. 

Imperfect as Mr. Henry admits the above 
arrangement to have been, hu was fully con- 
vineed, during the trial, of the useful results 
to be procured from sucha form of appa- 
ratus. 

Independently of the very considerable 
saving of sixty-one bushels of the best char- 
coal to each ton of iron, there wasa steadi- 
ness in the working of the furnace, and, 
therefore, a uniformity in the quality of the 
iron, of nu small object in every extensive 
establishment. 

As a consequence of this regularity in the 
action of the furnace, it was found that the 
superintendence of the man who managed 
the tuyere could almost be dispensed with ; 
so much so, that even after casting, during 
which the olast is usually taken off, no sera: 
ping of the tuyere was necessary to detach 
the congealed cinder which commonly ad. 
heres, proving how much higher the tem- 
perature of the furnace remains, when the 
heated air is employed. It would seem, in- 
deed, that weather and season have little or 
no effect in deranging the working of a fur- 
nace driven by the hot blast. 


{t remains to describe concisely the other 
form of the apparatus for heating the air, 
which Mr. Henry is now constructing. 

The object of this, which is upon the 
same principle as the first, but considerably 
modified and improved, is to procnre a high- 
er temperature in the blast, and, at the same 
time, to preserve the desired coolness in 
the false tymp, by passing the blast through 
it, in substitution of the water before em- 
ployed. The false tymp is, therefore, hol- 
low, and formsa part of the chain of con- 
nection through which the air from the bel- 
lows is made to circulate. 

Fig. 2 shows the pos tion of the semicir- 
cular pipe, which leads the cold air from the 
bellows, round the stack, to the side of the 
main tymp; here the pipe descends to en- 
ter the side of the false tymp, an end view 
of which is seen in fig. 3. 


In fig. 3, a profile, or side view, is present- 
ed, of the manner in which the air is con- 
veyed, from the interior of the false tymp, 
through a series of cyphon-shaped pipes, 
into the front chamber of a box, which lies 
in front of, and parallel to, the false tymp. 

This box is divided by a partition into 
two chambers, an opening at one end of the 
partition permitting the air received into 
the front chamber from the pipes, to pass 
behind into the other; from this it issues 
through a large pipe, which curves round 
the angle of the furnace, and conveys the 
air to the tuyere. 

Fig. 4 represents a front view of the an- 
terior box, and the air pipes, seven in num- 
ber, Which connect it with the false tymp 
in the rear. The doorway in the middle of 
this front box is designed to permit the 
flame and heated air which play up near 
the dam stone, to pass between and envel- 
ope the pipes, previous to escaping under 
the sow. 

The whole is of cast-iron, the lower part 
of the walls of the hollow false tymp being 
at least four inches thick. 

In the pipe which leads the air, heated by 
traversing the tymp, the tubes, and the two 
chambers of the front box, from the latter to 
the tuyere of the furnace, there will be a 
contrivance placed to receive a mercurial 
thermometer. It will consist of atube of 
copper, of about one inch diameter, and six 
inches length, closed at one end, and the 
closed end inserted three or four inches 
through the side of the pipe, so as to expose 
it to the current of heated air which passes 
along the pipe, and which will impart its 
own temperature to it. This tube will be 
filled to a small height with quicksilver, 
and the thermometer bulb made to dip into 
the mercury. The scale of the thermome- 
ter will, of course, project out of the tube, 
that the temperature recorded upon it may 
be seen. 

Mr. Henry intends keeping a daily regis- 
ter of temperature of the blast, and the state 
of the furnace. Such a register will be 
highly interesting, and we wish every suc- 
cess to the ingenuity of the liberal and en- 
terprising masters of the Oxford Furnace. 





From the London Mechanics’ Magazine. 


PRINCIPLES OF RAILWAY LOCOMOTION. 
Sir,—The writers on dynamics have de- 
monstrated, that the force just necessary to 
prevent a heavy body from rolling down a 
smooth inclined plane (abstracting friction) 


h 
is oe where a is the weight of the body, A 
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22 The First Steamboat. 


This thgorem is universally true, whether 
as respects our earth or any other of the 
celestial bodies. But in determining the 
space, time, velocity, &c., in and with 
which a body moves down an inclined 

lane, or when projected up a plane, it has 

itherto been found absolutely necessary 
first to ascertain experimentally the value 
of the symbol g, which means the measure 
of the force of gravity or the velocity a body 
has acquired at theend of the first second, 
the motions commencing from a state of 
rest, and the direction being in a vertical 
line; and from thousands of experiments, 
the value of g in our latitude has been 
found to be 32} feet. I observe, however, 
in No. 618, your scientific correspondent, 
Mr. Herapath, has attempted, without the 
aid of g, to give us some very important 
formule on the principles of Railway Lo- 
comotion; I say important, if they shall 
turn out to be true; but on this point I 
must confess that I have some misgivings. 


Mr. Herapath says, “that he has deter- 
mined three rules as simple and correct as 
he believes it is possible, in ‘the present 
state of our knowledge, to make them.” 
Then follow the three formule (see p. 182, 
col. 2, and 183, co]. 1).. Mr. H. himself, 
however, seems a little puzzled at the result 

$0 
of the expression 1+ h which repre- 
22, 
sents the speed in miles per hour when the 
load is moving up ordown the plane. For, 
as he truly observes, “ we can hardly ap- 
ply this. formule to descents unless they be 
very small; for if the descent was 22 feet 
per mile, it would make the velocity ap- 
pear to be infinite,” &c. No doubt the for- 
mula produces such a result; and it is 
rather surprising that when Mr. H. found 
this was the result, he did not take it as a 
warning that there might peradventure be 
something wrong in his formula. An infi- 
nite velocity is no joke, and, perhaps, might 
be attended with some danger. Let us as- 
sume h=21} feet (and on this supposition 
gravity will not do all the work); the ve- 
locity in this ease will be 1,290 miles per 
hour (quick enough, no doubt, for any ordi- 
nary purpose). Again, by assuming A=22}, 
the velocity will turn out to be negative at 
the rate of 1,520 miles per hour. A nega- 
tive speed, although perfectly understood by 
algebraists, may, to some of our readers, 
who do not rank as such, require some kind 
of explanation. For their benefit; here: it 
is. The carriage and load, instead of mov- 
ing down the plane, as might be expected 
(as gravity in this case does something 
more than the whole work), will, to the 


utter surprise of every one, roll up the plane 
at the rate of 1,320 miles per hour! 

Perhaps, however, Mr. A. meant that 
when A is greater than 22, the formula as- 

30 
sumes theform A. 
| 2 

this change will not much mend the mat- 
ter. Iam afraid the formula will not be 
exactly true, except in the case when h=o. 
Mr. H., it is true, may say that the resist- 
ance of the air will prevent any thing like 
a velocity of 1,290 miles per hour. No 
doubt, if we had 30 square feet of opposing 
surface, and when the resistance of the air 
approaches “ nearly to 344 horses’ power,” 
it would certainly be a very great check 
upon the velocity. Again, Mr. H. may 
state that he has premised that the value 
of h must be very small; I know he has 
said so, but in answer to this I beg to 
state, that he has not given the greatest 
limit to h, so that we may know when his 
formula presents a true or a false result. 
With respect.to this formula, as it regards 
ascending planes, although it does not pre- 
sent such seeming absurdities, still, being 
derived from the same suspicious source, 
no faith can be placed in its accuracy. 

[ am well aware, Mr. Editor, that Mr. 
H. is considered by many to be both a 
mathematician and a philosopher of the 
first order; I well recollect the challenge 
he gave to the Royal Society on some phy- 
sicla question, backed by a wager of 1;/.000 
still. notwithstanding all this, I maintain 
that his algebraical formule on Railway 
locomotion, are not founded upon true prin- 
ciples. 


But upon trial, 





I am, sir, yours, &c. 
Iver Maciver. 
June 20, 1835. 


P.S.—I am much obliged to Kinclaven 
for the correction he has made in my last 
article; the only recompense! promise him 
will be, if he should ever fall into a like 


mistake, I shall endeavor to set him right. 
I. M. 





We are indebted to N. Sarceant, Esq., 
Editor of the Philadelphia ‘“ Herald,” for 
the following cut and description of the 
“first steamboat.” It opens anew the ques- 
tion as to whom belongs the credit of first 
applying, or attempting to apply, steam to 
navigation. 

Tue First Sreamsoat.—The honor of 


having originated the application of steam 
power to propelling vessels has been so gen- 
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erally awarded to Furron, that any at- 
tempt at this day to transfer his laurels to 
another may seem equally unseasonable and 
hopeless. Yer it is a fact known to many 
of our citizens, that twenty years before 
the great experiment of Fulton and Liying- 
ston on the Hudson, a steamboat had been 
constructed in this city, under the sole 
direction of a then obscure and still al- 
most unknown individual. his individual 
was Joun Fircn, by trade a watchmaker, 
who, in the year 1785, conceived the pro- 
ject of making a vessel to be propelled by 
the force of condensed vapor. When the 
idea occurred to him, as he himself tells us, 
he did not know there was such a thing as 
a steam engine in existence; and his hav- 
ing entertained so vast a scheme, as that of 
constructing a steamboat, seemed to him 
afterward so extraordinary, that he attri- 
buted it to insanity. At all events, the 
eagerness and perseverance with which he 
pursued the idea thus presented, evince no 
ordinary degree of enthusiasm. Being ut- 
terly unequal to embarking in the enter- 
prise on his own resources, he, through one 
of his friends, made application to Con- 
gress for aid, stating as an inducement to 
the furtherance of the plan by that body, 
the great increase of value which would be 
given to the lands at the west by this im- 
proved method of river navigation. The 
subject attracted much attcntion—many 
persons of high standing in Congress 
thought favorably of it—a committee was 
appointed to examine the papers and re- 
port—and there the matter was allowed to 
drop. Foiled in this attempt, he applied 
for assistance to individuals; but at first, 
with no better success. Those who had 
intelligence to comprehend and means to 
aid his scheme, were cautious of embark- 
ing in a new enterprise which it was evi- 
dent must involve heavy expense, and the 
result of which appeared so uncertain. In 
1786 he communicated his ideas to Voight, 
an ingenious mechanic, who cordially ap- 
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proved his plan, and promised every assist- 
ance. Between June and August of this 
year he constructed a model, which worked 
to his entire satisfaction. By unwearied 
exertion he at length succeeded in interest- 
ing about twenty persons in his plan, and 
inducing them to take shares of 50 dollars 
each. Even this was paid very reluctantly, 
and he found himself obliged to make ap- 
plication to the State Legislature for fur- 
ther aid. A letter which he wrote on this 
subject to Gen. Mifflin, shows how sanguine 
were his anticipations of the results he 
should obtain. He reckons confidently on 
a speed of seven or eight miles an hour, 
and on being able to navigate the sea as 
well as rivers with his new invention. His 
application however failed, and he found 
himself greatly embarrassed by want of the 
requisite funds, at the same time that he 
was regarded by the company as pledged 
to persevere in his enterprise. The works 
were commenced. in May, 1787, and com. 

leted during the summer. It was found, 
edi in addition to failures in smaller 
parts, that the power of the engine was in- 
adequate to propel the boat, and that it was 
necessary to construct a largercylinder. A 
second application was made to Congress 
for aid, but failed. The cylinder, when 
made, proved imperfect, and it was conclu- 
ded to try the old one in a boat of smaller 
size. In 1788, the boat made a trip from 
Philadelphia to Burlington; but on her ar- 
rival there, when success seemed to have 
crowned his exertions, the boiler sprung a- 
leak, and became useless. The boat was 
towed back, repaired, and again commenced 
running. In October, a passage was made 
to Burlington in three hours and ten min- 
utes, and others at nearly the same rate. 
Still, on the whole nothing was gained on 
the rate of land travel, and in this respect 
the result was a failure. In June, 1789, a 
larger cylinder was tried, but still without 
much improvement in speed. In disgust, 
Fitch abandoned the management of the 
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concern, and threw the responsibility upon 
Voight, retaining only the place of assist- 
ant and adviser. ia 1790 the boat was 
again altered, and the 12:h of April ano- 
ther trial was made. She performed weil, 
and the business of the summer was tolera- 
bly prosperous. In the mean while, Fitch 
was principally engrossed in legal! proceed- 
ings for the securing of a patent. His 
claims were contested by Rumsey, who 
maintained that to himself belonged the 
honor of priority in applying steam to the 
propelling of boats. What were the real 
merits of Rumsey, we shall net undertake to 
determine. A boat constructed on his plan 
was tried in London, and failed. Fitch 
gained his patent, but it was never attend- 
ed with any pecuniary advantage. ‘The 
company continued together another year; 
but with so little profit, that in April, 1791, 
a meeting was held, ane a proposal made to 
abandon the enterprise. Others, still san- 
guine, were in favor of another trial, witha 
new boat, and improved machinery. This 
project, however, was not executed. ‘The 
last struggles of the Persrverance termi- 
nated in the year just named, and she was 
consigned tu a neglected old age in Ken- 
sington docks. Fitch died, under great pe- 
cuniary embarrassment, in 1793. He had 
filled several small MS. books with person- 
al and general narrative mcre or less con- 
nected with his great scheme, which he be- 
queathed to the Philadelphia Library, with 
the proviso that they were to remain closed 
for thirty vears. He seems to have been 
determined that one generation should pass 
before he again submitted his reputation to 
the tribunal of human opinion. The books, 
which were opened in due time, contain a 
minute account of his perplexities and dis- 
appointments, written in a manner which 
shows that these had not left his temper 
unruffled, or inspired him with very kindly 
feelings towards mankind. ‘There are in- 
terspersed in the narratives many shrewd 
remarks, and even humorous sallies, but 
their general tone is desponding and que- 
rulous. His mind, naturally strong and 
original, seems to have received from the 
circumstances in which he was plaved an 
unhappy bias; and the tone of expression 
in which he appears to have indulged, 
must of itself have been an obstacle to his 
success. Of the boldness of his concep- 
tion, and the perseverance with which he 
followed it up, there can be but one opin- 
ion; and had fortune seconded his efforts, 
and his means been equal to the accom- 
plishment of his designs, there can be no 
doubt that he would now hold undisputed 
the honor of having given to the country 
this most noble and useful invention. 


The above wood cut conveys a correct 
idea of Fitch’s boat, as originally planned ; 
but in the one ac.ually constructed, he so 
far modified this plan as to place the paddles 
of the boat astern. 





‘“NOBLE’S AMERICAN HYDRO-PNEUMATIC EN: 
GINE.” 






































To the Editor of the Mechanics’ Magazine : 
Sir,—You will perceive in the Mechan- 
ics’ Mag zine of September, 1833, “A Sug- 
gestion for a New Motive Power,” by my- 
self, under the signature of G. N. The 
within described Engine I have presented 
to your notice, as being better calculated to 
show satisfactorily the principle upon which 
it depends for action, than the one above ai- 
luded to, as it is greatly improved. My at- 
tention has beendrawn to this subject again, 
by the appearance of an article in your Ma- 
gazine of November, 1835, headed * Galt’s 
New Substitute for Steam,” extracted from 
the London Mechanics’ Magazine. By ref- 
erence to the plan proposed by this distin- 
guished gentleman, it will be seen that he 
intends elevating a piston, by means of a 
Bramah’s press properly applied to force 
water under it; then, by discharging the 
water from below, to cause it to descend, 
and by these means to acquire a motion 
and power as effectual and universal in its 
application as steam, without its danger 
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of explosion. The question naturally oc- 
curs to a person examining the plan, “ How 
is the press to be worked?” Undoubtedly 
by some auxiliary power, as steam, or by 
hand. If such is the case, (and that it is 
the article implies,) it should be recollected 
“ that whatever force is applied at one point 
can only be exerted at another, diminished by 
friction and other incidental causes ;” and 
also, “that whatever is gained by the rapid- 
tty of execution, is compensated by the neces- 
sity of exerting additional force.” The pow- 
er, then, of the Engine is just equal to the 
force necessary to actuate the press, “dimin- 
ished by friction und other incidental causes.” 
Hence, if the power of one man is suffi- 
cient to work the press, and consequently 
the Engine, it will be found that (suppos- 
ing it applied to navigation) the man would 
move the boat with a greater velocity if he 
worked directly upon the oars or paddles. 
Now it will be seen that in the “American 
Hydro-pneumatic Engine” the necessity of 
a press is superseded, by continuing a pipe 
subjoined to the bottom of the cylinder per- 
pendicularly upwards, and substituting the 
pressure of a coluian of water for the piston 
of the press. This pressure is, in its turn, 
suspended fora time by a pre-existent cause, 
which is put in action without a direct ap- 
plication of force. An engine might be 
worked with water by means of vertical 
nipes subjoined to a cylinder containing a 
piston, and the piston would be elevated 
with a force proportionable to its perpendi- 
cular height of pipe. If the water be now 
discharged from below the piston, and the 
supply obstructed, it will descend by its 
own gravity and the pressure of the atmos- 
phere above—a vacuum being formed be- 
low by the discharge of the water. But 
the upward motion of the piston will] be 
the most powerful. Now if a cylinder and 
piston be attached to each extremity of a 
working beam, the one will be exerting its 
maximum, while the other is exerting its 
minimum force, and the motion will be 
equalized. It is probable this method of 
using water where the fall is great and 
the supply small, is the most advanta. 
geous. 


VOL. VII. 3 


In the “ American Hydro-pneumatic Ene 
gine” the same water is used continually, 
without any additional supply, except what 
is necessary to compensate for loss by eva- 
poration. 

References.~-BB are two strong cast-iron 
cylinders, similar to those of a steam en- 
gine, but open at the top, containing pis- 
tons, fitted and packed in the usual man- 
ner with piston-rods. C, a working-beam, 
attached by fixtures for preserving a paral- 
lel motion to the piston-rods at each ex- 
tremity. G, gallows-frame, for the support 
of the working-beam. DD, two balance 
wheels, moved by the shackle-bars EE, by 
the cranks HH. FF, are two pipes sub. 
joined to the bottom of the cylinders, and 
continuing perpendicularly upwards, to any 
height not exceeding 32 feet. AA, are two 
air-tight chambers, attached to the top of 
the vertical pipes. There are slides or 
valves in the chambers, by which they can 
be made air-tight, or opened at the proper 
time. Also pipes for the conveyance of 
carburetted hydrogen gas, communicating 
with an iron retort or generator of gas. 
The slides for admitting and excluding the 
air, and apparatus for admitting and ignit- 
ing the gas, and also the parallel motion, 
are not represented in the drawing. The 
drawing and description above is thought 
sufficiently simple to be well understood, 
without any additional trouble to your en- 
graver, as the machinery for effecting the 
changes in different stages of the action is 
so simple as to suggest itself very naturally 
to any one. 

We come now to the manner of putting 
it in operation. Water, or any other fluid, 
may be employed. The pipes and cylin- 
ders being filled, let the jet of gas in one of 
the chambers be fired, and the valves of the 
chamber closed, rendering it air-tight. The 
combustion of the gas produces a vacuum, 
raises the fluid in the pipes from beneath 
the piston, and allows the other piston to 
raise by the pressure of the column of fluid 
in the other pipe. The vacuum is now de- 
stroyed by opening a communication with 
the external air, and the vacuum being 
produced in the other chamber, the water 








returns to its original position, elevating 
the piston. Thus, a regular reciprocating 
“motion is obtained, with a force equally ap- 
plicable to driving all kinds of machinery 
with steam, with none of its danger. And 
the expense of working is comparatively 
small, nothing being requisite but a small 
fire for heating the retort. 

It will also be seen that there is a limit 
to the size, and consequently power, of this 
Engine, as the pipe for raising the fluid 
employed cannot exceed $2 feet in height 
where water is used, and so in proportion 
to the density of the fluid mercury, oils, and 
other fluids may be made use of. And a- 
gain, considerable difference may be made 
in the motion.of this Engine by the com- 
parative size of the pipe and. cylinder. 
Where the pipe is small with reference to 
the area of the piston, the motion will be 
slow, with a great effective force, and 
the velocity will be greater where the pipe 
is larger, with less force. In the fast mo- 
tion a greater quantity of the gas is con- 
sumed in a short time, and it is probable 
the same quantity is consumed in a longer 
time in a slow motion. Thus far I have 
endeavored to show, in my humble way, 
the principle upon which my “ Hydro-pneu- 
matic Engine” depends for its action. As 
before stated, I know not what Mr. Galt 
proposes, any more than is contained in 
the article in your last. But test he should 
have hit upon my plan, I have published 
this, and shall claim the priority of inven- 
tion, as J exhibited drawings of this nearly 
five years ago. Ii is a fact worthy of no- 
tice, that many important inventions of 
American origin have been brought out in 
England as original. Your talented cor- 
respondent, Rurus Porter, makes mention 
of one case, in the Rifle with a revolving 
breech—and there are many others. 

The Aeranautical Steam Car published 
by your correspondent, Rufus Porter, is in- 
deed very similar to the one proposed by 
me, and the coincidence is somewhat re- 
markable: it appears that both communi- 
cations were received at the same time 
But it was unnecessary for Mr. Porter to 
have supposed that the public would have 


Select Committee of the House of Commons on Arts and Manufactures. 


thought he had taken any thing from mine, 
as his communications to this Magazine 
are of such a nature as to convince any 
person that he is a man of different stamp. 


Burver G. Nose. 
Dexter, N. Y., Dec. 17th, 1835. 





The most remarkable result of barome- 
trical measurement was recently obtained, 
by Baron Von Humboldt, showing that 
about 18,000 square leagues of the north- 
west of Asia, includmg the Caspian Sea 
and the Lake of Aral, are more than 320 
feet below the level of the surface of the 
ocean in a state of mean aquilibrium. This 
enormous basin is similar to some of those 
large cavities on the surface of the moon, 
and is attributed by Humboldt to the up- 
heaving of the surrounding mountain chains 
of the Himalaya, of Knen-Lun, of ‘Thion 
Chan, to those of Armenia, of Etzerum, 
and of Caucarus, which, by the undermin- 
ing of the country to so great an extent, 
caused it to settle below the usual level of 
thesea. ‘The very contemplation of the des- 
truction which would ensue from the burst- 
ing of any of those barries which now shut 
out the sea, is fearful—f[ Mrs. Somerville. ] 








From the London Mechanics’ Magazine. 

SELECT COMMITTEE OF THE HOUSE 
OF COMMONS ON ARTS AND MAN- 
UFACTURES. 

MINUTES OF EVIDENCE. 

Mr. John Jobson Smith, of the firm of Stew- 
ard, Smith, and Company, Iron Founders, 
Sheffield, examined :— 

What branch of manufacture do you par- 
ticularly pursue ?—Iron foundry, applied to 
ornaments. 

Have you occasion to have models made 
to a great extent?—We expend about 
1,500/. a year in the production of models 
of this kind for stoves and fenders alone. 

[ The witness produced a model of a stove 
front. | 

Are your models, some of them, very 
beautiful ?—They are very beautiful. 

Has Sir Francis Chantrey expressed any 
opinion upon them ?—Sir ['rancis Chant- 
rey has seen some of them, which he said 
were the finest specimens of iron manufac- 
ture which he had seen im the kingdom. 

In those works of art, how far is the in- 
ventor protected ?—There is no protection 
at all; we have sent out such a thing as 




















that on Monday morning, and it has been 
to Manchester, back again to Sheffield, and 
copied and returned to Manchester before 
Saturday night. The moget which I am 
now speaking of cost us 5¥/. for men’s labor. 

Is the copy as good as your original 
work ?—Ii is not; but they ell them so 
much cheaper, because they pay nothing 
for the production. 

This, of course, is great injustice, and se- 
rious loss to the persons that invent the de- 
signs ?—It is so great a loss, that we shall 
give up continuing it » I suppose that more 
than one-half of the patterns for stove- grates 
and fenders used in England have origi- 
nated with us, but the powry has come to 
such:an extent, that unless there is som 
protection we must give it up poppet 

What would you suggest as a protec- 
tion ?—TI should sugges st some place, such 
as the National Gallery or Somerset House, 
where those things should be registered and 
some mark put upon it, such as the royal 
cipher or crown, denoting the registry, and 
@ protection given for a certain time, three 
years, perh rhaps. 

Are you aware of the system by which 
patterns are protected in France iI am 
not aware. 

In the manufacturing towns of France 
there is a body consisting of one-half work- 
men and one-half masters, and to them the 
preservation of the patierns is confided by 
the law; the pattern is examined by this 
body, whose knowledge of the manuf. vcture 
is sufficient to ascertain that it is original; 
the right of the presenter of it is recorded, 
with a given date, a small sum is paid for 
a protection for a certain number of years, 
and that record and the preservation of the 
pittern which is deposited in the hands of 
this body, enables hin at once to enter legal 
proceedings against any pirater of the 
patent; do you think any such’system of 
‘protection could be brought to bear in Eng- 
land, or can you suggest any better system 
of protection than that 2—I should almost 
fancy that it would be impracticable in this 
country, because there is not such a loca- 
tion of the casting of iron. 

Do you think a central board would an- 
swer the purpose ?—T should think the ob- 
ject might be effected by a central board, 
where an actual cast of the original model 
might be deposited and registered, and left 
there a ceitain time for examination as to 
its originality, and the fact of its being re- 
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gistered might be proof of its originality 
afier a certain time. 

Would not the great difficulty be, that 
the persons who purloined patterns are or- 
dinarily very inferior men, who could hard- 
ly repay the damage they have done ?It 

not the ease in erticles of this kind, be- 
cause there must be a considerable capital 
invested in the manufacture to produce it. 

You think if you could verify the fact of 
your being the inventor, there would not be 
much difficulty in inflicting the penalty 7— 
I think not. 

You think it would not be worth the 
while of the inventor to go to the trouble 
and expense of registering unless the inven- 
tion was worth protection ?—No. 

What are the class of artists that you 
employ: for the production of patterns ?— 
Some artists in London have been employed 
to make patterns for this description of 
goods. The young man that made this 
which I have produced has had no educa- 
tion in the art; he has studied from nature 
altogether, and this is a specimen of his 
production ; he has risen so as to have the 
reputation of being the first in the trade. 

Is he a person of considerable natural 
talent ?—So much so that we have given 
him a share in the business on account of 
his natural talent. 

Are those models drawn upon paper ?— 
Yes; and if we were to confine ourselves 
to publishing them on paper, the law would 
give us a ttle to protection for them, but 
as soon as we bring them out in the form 
of a manufactured article we lose all right 
and title. 

Are there several artists in Sheffield ca- 
pable of producing such models as these ? 
—There are several. 

Have they increased of late years ?—No. 

Do they get tolerable wages ?—They do 
not get very good wages, because the manu- 
facturers in the neighborhood so depend up- 
on piracy, that they do not employ them; but 
if protection were afforded them, each manu- 
facturer would be forced to employ an artist. 

You think that if art were better pro- 
tected in this country, there would be a 
greater demand for beautiful designs ?— 
There would, because the general taste is 
so much better than it was, that very supe- 
rior things are now in demand. 

To what do you attribute the improve- 
ment in the public taste ?—I have some- 
times attributed it to the fact of there being 
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s0 many fine models in plaster for the ex- 
ternal and internal decorations of rooms, by 
which means they have become better 
spread. 

Do not you think that the opening of our 
intercousse with the continent has led to a 
great improvement in the national taste ?— 
It has. French ornaments and French 
style have become introduced into this 
country, and become ingrafted into our own 
style. 

Have you been able, notwithstanding the 
heavy duties upon this species of article, to 
export any to France ?—No; we can send 
none to France; there have been some 
smuggled to France. 

Do you think that the foreign models 
are superior or inferior to the English ?— 
In this branch of manufacture I think they 
are inferior. 

Are you aware that grates are not used 
in France ?—They are used in France, I 
believe; they are porcelain grates very ge- 
nerally. 

Are there persons employed at Sheffield 
to form those designs on paper ?—No. 

Have you aitended to fenders as well as 

grates ?—Yes. 
_.. Are the artists employed at Sheffield 
generally uneducated, or do they undergo 
some previous education in art ?—They 
have had no education at all; it isa few 
‘men of natural talent, who have been acci- 
dentally directed to drawing very early, 
who have followed it up in this way. 

Do you know any place in this country 
where a young man could obtain such 
knowledge ?—No. 

Have you a Mechanics’ Institution at 
Sheffield ?—We have. 

Do not they instruct young men gratu- 
itously in design ?—They have got several 
works of design, but there is no instruction 
given; those works, however, have been 
of great service. 

Do you think it would be a good thing 
,to extend the means of instruction in de- 
sign among the people ?—Certainly. 

And especially to open collections of the 
best specimens ?— Yes. 

Have you often heard among artists a 
wish expressed that the knowledge of art 
should become more accessible to them ?— 
Yes. 

Do you know any class of persons in 

this country who are capable of teaching 
that kind of art to which you allude ?—I 


am not aware that there are any except at 
very great expense. 

Have the parties who draw those pat- 
terns been instructed at all in drawing ?— 
Not at all. 

And the state of the law is such that 
there is little encouragement to artists ?— 
A capitalist will not purchase the higher 
order of talent, because no sooner does he 
produce it than it is stolen from him. 

What can an artist obtain per week by 
devoting his time tothe production of mo- 
dels, in Sheffield 7?—About 32. or 41. if he is 
a clever man. 

It is then the best paid labor ?—It is. 

How many artists do you suppose in 
Sheffield are solely employed in producing 
models ?—Not above four. 

Have they been all successful ?—One of 
them has not been very successful. 

Do not you think the public taste is so 
much improved that encouragement would 
be found for the production of articles more 
and mcre beautiful?—We find that we 
cannot produce articles too expensive for 
the public taste of the present day. Could 
we employ artists of a higher character, I 
am satisfied that the public would buy 
whatever was produced. 

You think that cost would be no barrier 
to the sale of beautiful articles ofart ?—No; 
I should not myself hesitate in expending 
200/. or 300/. in the production of a model 
for a grate to-morrow, if I had protection 
for it: but now it is certain that every 
thing worth pirating is pirated in three 
months ; many things that are very good 
are pirated in fourteen days after the time of 
their production. 

As the taste is perpetually varying, how 
long would you conceive a sufficient protec- 
tion to a pattern?—I think three years 
would be the least. The custom of the 
manufacturers of those things is to visit 
their correspondents once in six months, 
and it frequently happens that there is 
some reason for not having a new thing at 
the time, and it is frequently a twelve- 
month before a pattern comes fairly before 
the public. I think we should have a fair 
protection for three years. 

Unless you give rather a long period to 
the protection of a design, is not the effect 
of it to allow only a man of large capital 
to reap the advantage from the protection, 
because he only can put out a sufficint 
quantity of the pattern to remunerate him- 

















self?—Yes ; every person to produce things 
of this kind must keep an extensive estab- 
lishment about him. Besides the payment 
of the designer and the modeller, there must 
be workmen who get high wages after they 
have been designed and modelled. 

Would the amount of capital employed 
in your business depend upon whether you 
had a protection for two years or three 
years 2—No. 

Does what you state apply, not only to 
your own line, but to all other lines in 
Sheffield ?—Yes. 

And more especially to steel and plated 
goods ?—A|l the articles of plated goods 
that are stamped. 

Have you conversed with persons whom 
you think most capable of judging of the 
propriety of legislative measures to protect 
such inventions ?—I have. 

Is the plan you have suggested of a cen- 
tral board the result of your inquiriesamong 
them ?--It was my own opinion. I have 
not spoken to others respecting the details 
of the protection, but only generally ; and 
I have the authority of Sir Francis Chan- 
tery to say, that he decidedly coinc.des in 
my views, and he thinks that it is most de- 
sirable that something should be done for 
the protection of arts of design. 

Do you consider that the suggestion you 
have made would be practicable without 
interfering with the general convenience 
of rnanufacturers throughout the kingdom? 
—There is a certain class of manufacturers 
whose convenience it would most materi- 
ally interfere with, in the same way that 
the police interfere with the practices of 
certain men. 

You say that you think you ought to 
have it for three years; by what means 
could the numerous manufacturers of simi- 
lar articles throughout the kingdom know 
when the period had expired ?—I would 
say, that upon each article registered there 
should be a royal cypher and a crown cast, 
and a penalty should be attached to the 
casting that without a register, and there 
should be a penalty attached to casting it 
after the period of protection had expired, 
so that the public would know what arti- 
cles were under the protection. * 

Suppose you put a crown upon an article 
on the 27th of July: how could aman that 
makes similar articles in Scotland, upon 
seeing one of those grates, discover from it 
whether your protection commenced in 
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1835 or 1837 ?—There would be the cen- 
tral register here, which sLould be open to 
the public, and he might obtain a drawing 
of any particular design by applying to 
the Register-office, and if it was worth his 
while to make it, it would certrinly be 
worth his while to apply for a drawing of 
it; but if it was necessary, the date might 
be put upon most things; upon a large 
article it might be done with the greatest 
facility, but there are many thingsso small, 
that we could hardly put thedate upon 1 ; 
for instance, an ornainent that would have 
to be cast in the sand. 

Do not you think, that if there was not 
the facility of copying that now exists, any 
new invention would-be more slowly pro- 
mulgated through the people ?-—We visit 
every town in England twice a year, and 
therefore the whole country has an oppor- 
tunity of having those things if they please. 
The fact is, that instead of each house 
making designs for itself, or each employ- 
ing an artist competing with the artist of 
another house, there are not above two or 
three now producing models for the whole 
of the kingdom. 

Do you think it would be possible to ef- 
fect the object in this way, by allowing the 
inventor to permit other persons to use the 
invention upon payment of a certain sum to 
himself?—I do not think that could be 
done. I think mien would be more dis- 
posed to produce their own, than to live 
upon the reputation of their neighbors. 

Is not there great difficulty in discover- 
ing what is a distinct pattern, and what is 
only a variation from a previous pattern ? 
—There is the greatest ditficulty there ; 
but I think persons would not be willing 
to produce a pattern that was doubtful as 
to its originality. 

Do not a great number of ornaments con- 
sist of a combination of old materials, and 
is it not likely that any other individual 
might combine these materials in a manner 
so similar as to make it difficult to know 
whether he had the object of piracy in view, 
or whether the similarity was not casual ? 
—There would be so much of the particu- 
lar mind and style of the artist, as to fair- 
ly constitute an original. 

Is not this particular grate now before 
the Committee a combination of common 
ornament ?—There has never been any 
thing approaching this before. 

Unless it were so distinct, would it be 
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worth your while to pay so much to your 
designer for it ?—Certainly not. 


Mr. John Marin examined : 
You are well known as the Home ed of 
many eminent works: im your early pro- 
fessional education, had you occasion to 


acquire a knowledge of those manufaciures 
that depend somewhat on the arts ?~-Ye 

State what branch you became ac quaint- 
ed ‘with ¢—-That of coach-painting. 

What information can you give us on 
this portion of the subject ?--I fear very 
little ; only with regard to art there is great 
deficiency in drawing and coloring, as we 
know by the works on coach panels, 
there is capability of a great t deal of 
provement, with the assistance of schools, 
or rather museums. 

It would give, you think, a greater de 
velopment to art Pe ga r, at muse- 
ums, such as the British Museum, there 
were professors capable of mstructing; I 
mean for the study of the human figure, 
lanscape painting, architecture, and every 
other useful branch. 

Have you pursued any other branch of 
manufacture connected with the arts ?-- 
China-painting ; when I first came to Lon- 
don it was just going out of fashion, for it 
depends on fashion when not sufficiently 
advanced by the assistance of art 

What do you think of the state of art in 
regard to china-painting ?—It is very low 
indeed, in consequence of the deficient 
knowledge in drawing and the arts in ge- 
eral; I believe it has gone down considera- 
bly since Mr. Muss and Mr. Marsh (who 
was a very eminent flower-painter at that 
time) Jeft it. 

Do you euprpone that instruction is re- 
quired for the artist in china painting ?— 
Yes, a knowledge of drawing is decidedly 
necessary ; it was their knowledge of draw- 
ing, &e. that made Mr. Muss and Mr. 
Marsh so superior to others; but owing to 
the decline of china-pain'ing they were 
compelled to leave it; and it has since en- 
tirely gone to the ground. 

When you speak of pamting in china, 
do you include in that enamel-painting ?-—— 
Painting on china is a sort of enamel-paint- 
ing, but that which is generally under- 
stood by enamel-painting is the style in 
which Mr. Bone and Mr. Muss attained 
such pre-eminence ; that it is strange that 
so splendid and truly national a collection 
as Mr. Bone’s “ Eminent characters of the 
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Elizabethan age,” should not long ere this 
have been lodged in the British Museum or 
National angen 6 


Have you turned ¥ your attention to the 
Sit emia or the relative state of china 
painting in France and England ?--I have 


seen some French painting on china, and 
upon the whole I think the finish is much 
ciate r. 

Do they draw better ?--Yes ; the French 
are better draughtsmen, alnubat in every 
thing; | suppose they have a better oppor- 
ity of leaining ; besides it is patronised 
by Government. 

You think for china-painting that in- 
struction in correctness of des jon is very 
munch wanted by our artists Ye 

For nmee you mean in anatoiny per- 
spective and proportion ?—-Yes, every 
bri ee of art might be obtained in a rnuse- 
um Where every one is permitted to go 
but there are no professors in the British 
Museum, and the students can only learn 
) y seemg others draw on the spot from 
lings W hich are worth drawing; the El- 
ein marl sles, for instance. 

Do you not think it desirable that an 
artist should possess a knowledge of anato- 
my ?—Certainly, for the drawing of the hu- 
nan hgure or 

Might it 


aninals. 

be desirable to give them 
opportunities of understanding ab initio, be- 
ginning with the skeleton. and going on to 
the whole proportion ?—Yes. 

And the study of the muscles ?—Yes, 
and proportion, which has never been at- 
tended to. 

Would a young man Irarn all these, ac- 
cording to this division of laber in the art, 
merely by a museum ?—TI think so, by pro- 
per masters. 

You would have masters ?—Yes ; mas- 
ters are necessary to give the proper direc- 
tion to the pursuits of the student ; but one 
master might teach two or three branches 
of the art, as follows: one master should 
teach anatomy and proportion ; another, 
archi'ecture, isometrical perspective and 
perspective ; a third, landscape and nature 
in general; indeed, professors might be 
appointed to teach every branch of art, sct- 
ence, and literature; as in the British Mu- 
scum every thing requisite is on the spot, 
and few alterations in the establishment 
would be needed. The National Gallery, 
and the National Gallery of Practical Sci- 
ence, might become branches of the British 
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Museum. The grand object of a student 
should be to divide his time so’as not to 
lose any, and not to give too much study 
to one pursuit or branch of theart. I firm- 
ly believe that the arts are useful to every 
branch of manufacture in the land; there 
is hardly a branch one can name that is 
not useful, from the lowest to the highest 
state of society; even to our legislature, 
drawing is useful, for they are not capable 
of judging of a plan without 4 know- 
ledge of it; and they are consequent- 
ly compelled to apply to practical men, and 
sometimes to dull-headed practical men, 
who are likewise often unacquainied with 
drawing, to have their opinion on any new 
principle in plans that may be laid before 
them. 

Have you any other observations to offer 
as to china-painting ?—No more. 

You conceive, that were the artists in- 
structed better in the principles of drawing, 
by improving the beauty of ther produe- 
tions, you would extend their sale 1— Yes, 
and it would not depend too much on fash- 
ion, as it did when it was merely a passing 
thing, except that it would pass into other 
couniries, and the beauty of design and 
workmanship would be admired in “foreign 
coun‘ries, and be valuable in the commerce 
of that article. 

At present, in china-painting, do we in- 
vei! designs, or siinply copy old ones al- 
ready existing ?—When I commenced, I 
invented my own designs, but that was pe- 
culiar, perhaps, to me; Mr. Muss and Mr. 
Marsh used occasionally to design their 
own. 

At present do we invent as much, or 
copy more ?—It has fallen so low, that what 
is done is not worthy of being called in- 
vention ; the French are beating us hollow. 

Independently of extending the sale of 
works of art, you would think you would 
confer on them a permanen’ly intellectual 
interest, were the artists well instructed ?— 
Yes; when we understand drawing, we 
cannot bear to look at a thing ill drawn; it 
affects the feelings in an uncomfortable 
manner. 

Do you not think that the Wedgwood 
ware, which is made from the cheapest 
an] commonest materials, by being made 
of %eautiful forms and being covered by 
beautiful designs, has attained a rank it 
otherwise could not have obtained ?—Yes, 
certainly ; they are beautiful works of art, 


and though of the commonest materials, we 
are delighted with the forms. Painting 
will only interfere with the beauty of the 
form when it is very excellent; it is arule 
in composilion never to put an ‘ugly object 
before a graceful one. 

You mean that genuine beauty becomes 
permanent, and independent of fashion ?— 
Yes, accidental circumstances can never 
affect real beauty; I have seen beautiful 
pieces of china in form disfigured by bad 
painting ; in consequeuce of ‘that, [ have 
my china generally wiibout any painting, 
as I like the form undisturbed; and though 
the o'her cost more, | w ould rather have 
given the larger price for the plain china, 
than for that which was painted, unless 
the painting was good. 

Do you ‘think china- painting might be- 
come an extensive means of developing de- 
signs ?—Yes, it is perpetually before us; 
every day we see china; at all our meals 
the elegant and beautiful china is always 
before us; we are delighted with a piece 
of beautiful workman-hip, and it might be 
rendered very cheap if there were a great 
number of clever draughtsmen as china- 
painters, but you could not find them now. 

Few things come so constantly under 
the eye as china 2—No, very few. 

Can you give any information as to the 
state of glass-pamting ?—Yes, | was more 
occupied by glass-painting than any other 
branch betore I became an artist. 

Have the goodness to give the Com. 
mittee such information as you have been 
induced to collect on the subject of glass- 
painting ?—Glass-painting bas fallen al- 
most to the same level as china-painting ; 
but it might be greatly superior now to 
what it was in ancient times. There ts 
an ignorant opinion among people that 
the ancient art of glass-painting is com. 
pletely lost; it is totally void of founda. 
tion, for we can carry it to a much high. 
er pitch than the ancients, except in one 
particular color, which is that of ruby, 
and we come very near to that. Wecan 
blend the colors and produce the effects 
of light ard shadow, which they could 
not do, by harmonising and mixing the 
colors in such a way, and fixing by pro- 
per enamelling and burning them, that 
they shall afierwards become just as per- 
manent as those.of the ancients, with the 
additional advantage of throwing in supe- 
rior art. 
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Do you think that the "glass-painting 
artist wants instruction in corretness of 
design as much as the china-painter ?— 
Yes, more, as it is a higher branch of art; 
but one of the greatest drawbacks of glass- 
painting, and the great cause of its be- 
ing neglected, is this: it is so liable to be 
broken, that no person can venture to 
pay the artist sufficintly for his labor, on 
account of the thin and brittle material 
on which he is obliged to work. 

You think there is a want of encour- 
agement /—Yes, or else glass-painting 
must have surpassed al] other branches of 
art in splendor, as it is capable of pro- 
ducing the most splendid and beautiful 
effects, far superior to-ojl-painting or wa- 
ter-colors ; for, by the transparency, we 
have the means of bringing in real light, 
and have the full scale of nature as to 
light and as to shadow, as well as to the 
richness of colour, which we have not in 
oil-painting nor in water-color. 

When you were employed painting on 
glass, did you find the Excise laws pre- 
seit any great obstacle to the improve- 
ment 7—Yes, that was the greatest obsta- 
cle. We intended to make experiments 
on plate-glass; [ did, and succeeded with 
it, but the expense of plate at that time, 
in consequence of the heavy duty, finally 
put an end to those experiments, as we 
could neither afford to purchase such ex- 

ensive glass, nor to erect jarger anneal- 
ing-kilns, for if not properly annealed, 
the glass is liabletofly. I believe | was 
the only person who made experiments 
on plate-glass; they were supposed to 
be successful, only 1 could not afford 
to carry them on, for the reason before 
given. This is the principal cause of the 
fall of painting on glass, but if I could 


have made my experiments duty-free, I 


should have succeeded, for the plate- 
glass is so thick that it would be safe 
from being broken by ordinary means, 
and it has besides another advantage, that 
plates can be obtained sufficiently large 
to obviate the necessity for those bars 
which interrupt the present works. 

Are the artists who pursue glass-paint- 
ing now well educated in drawing 7—No, 
the want of that knowledge has helped 
its decline ; Mr. Hedgland, the architect, 
Mr. Hoadly and Mr. Oldfield, are, I be- 
lieve the principal glass-painters remain- 


ing. 


At the present time you think the cause 
of the badness of execution is owing to 
the want of education in drawing ?— 
Partly so; I should have painted some of 
my own subjects, as the effect produced 
on glass would be particularly adapted to 
them, if the experiments, &c. had been 
less expensive. 1 have always regretted 
the cost of the experiments, as works ex- 
ecuted on plate-glass on a very large 
scale would have been most magnificent 
in cathedrals or great public buildings ; 
the knowledge and experience we had 
gained from our various experiments 
would have enabled us to produce grander 
works than had ever yet been seen in 
public buildings. I did not leave this 
branch of art without establishing a mode 
which has ome and will remain in use 
as long as g lass-painting is an art. 

W hy did you discontinue it ?—TI could 
not get a snfficient price for a highly- 
finished work to pay for the hazard; I 
painted some very highly-finished paint- 
ings which were purchased by Lord En. 
nismore, who was very fond of glass- 
painting, and I finished Mr. Charles 
Muss’s works, when he died in 1824. 

After you left glass-painting you be. 
came historical painter and engraver, 
and have executed your own designs ?— 
Yes. 

Is there any protection for copyright in 
those original compositions ?—Not the 
least; for the expense is so great, that 
even if we gain our action we sustain 
great loss, and can only recuver so muché 
as we can prove has been sold; and it isy 
no easy matter to prove more than the 
sale of one or two prints, although we may 
kuow a thousand have been sold; we are 
therefore ruined if we goto law. I have 
in my own person experienced great 
losses from the system, as the French co- 
pies of my works are brought over from 
France and sold in every part of the coun. 
try. I was toid that various shops in 
Windsor had got my works lithographed 
and selling at very low prices, to my com. 
plete ruin; and if I am not protected by 
some new law, I shall be compelled en. 
tirely to leave ‘that branch of the profes. 
sion by which I live; for my pictures are 
so extensive an] cost me so much labor 
that I cannot subsist by painting, as very 
few can pay me 1,000/. or 2,000/., and I 
cannot execute them for less. 
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What is the principal defect ; this ex- 
pensiveness of the law 7—Yes, in a great 
measure ; it costs so much money to ear- 
ry tne law into execution, and as it is not 
exactly clear, we are not sure, after all, 
that we shall not be beaten, though our 
proofs are ever so good. ‘The person 
may come forward with false witnesses, 
and swear that he did not sell. 

But you have obtained an injunction ? 
—No, I cannot get an injunction ; I ap- 
plied for one to prevent a person from 
exhibiting a copy of my work in a sort 
of diorama of Belshazzar’s Feast, in Ox- 
ford street, and that person contested it 
with me. This diorama was a most in. 
famous piece of painting, and the public 
were given to understand that [ was the 
painter ; this was ruining my reputation, 
and at the same time taking that from me 
which ought to be my own, my copyright. 
I ought to have the power of demanding 
so much money for permission, but this 
copy was made not only without my 
leave, but my name given as the pain- 
ter. I endeavored to stop the cxhibition 
by an injunction, but was referred to a 
jury. 

Is there any remedy that presents itself 
to your mind for protection?—Yes; I 
think I could be protected with regard to 
the law of copyright of engravings, &c., 
and take this opportunity of showing how 
incorrect is any opinion that may prevail 
as to the sufficiency of the present protec- 
tion; for the plagiarist is not only safe 
from prosecution on account of the ex- 
pense of such prosecution outweighing all 
the advantages that can be derived from 
a verdict; but as in my own case, he 
even comes into the field with a cheaper 
production, supported by all the effect of 
the advertisements, and other expensive 
means of publicity that my own perferm- 
ances had led me to adopt.. He not only 
robs me of my ideas, but establishes a 
lucrative trade on the effects of my pecu- 
niary outlay; wherefore [ have always 
thought, and I still think, that the copy- 
right should remain in the person of the 
designer, so long as he lives, and of his 
heirs, so long as they possess the works, 
the same as any other property, unless, of 
course, there be a distinct written agree- 
ment to the contrary. That it should be 
so is obvious, but there is not in fact any 
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real protection to copyright, owing to the 
uncertain state of the law on, the subject. 
Supposing, for example, that in the case 
of pirated copies of my engravings, I do 
by chance obtain a verdict from a jury, 
I can only recover the amount of what I 
can prove the defendant to have actually 
sold, which is my sole compensation for 
the thousands that are known to have been 
so'd, but which it would be impossible to 
prove by evidénce, since open book ac- 
counts of such transactions are never kept. 
Or take another case, of a picture being 
copied for a dioramic or other exhibition; 
suppose that on applying for the injunc- 
tion, his Honor is not able to distinguish 
the difference between a picture of Bel- 
shazzar’s Feast and a piece of lace, and 
leaves it for a jury to decide whether a 
diorama is to be considered a painting, 
or a copy coming under the meaning of 
the Act; all the satisfaction I obtain is 
heavy law expenses, with a certainty of 
an enormous increase if I hazard an ac. 
tion. ‘The above cases are enough to 
prove that there is no efficient protec- 
tion ; but there are many other ways of 
infringing a copyright, one of which is, 
that any unprincipled person may copy 
an early and most imperfect work, and 
publish it as if just executed, although 
the publication of such a puerile attempt 
would never have been sanctioned by the 
artist from a regard to his own reputa- 
tion. I will venture to suggest a method 
of protection ; a committee of gentlemen 
and artists might be appointed to sit at the 
museum about once in§the fortnight or 
month; say in the following towns, name- 
ly, for England, London, Bath, Liver. 
pool, Birmingham, Hull, and Newcastle. 
upon-T'yne ; for Scotland, Edinburgh and 
Glasgow; and for Ireland, Dublin and Cork, 
for the purpose of receiving and register- 
ing impressions of original works, after 
which the copyright should be considered 
as fixed; and all false copies found in 
any part of the United Kingdom, after 
the copyright has been fixed, should be 
seized. We should, likewise, have the 
power of seizing all foreign copies as 
smuggled goods, and treating the posses- 
sors accordingly. ‘Thus no print should 
be protected unless deposited at the Mu- 
soum, or whatever othor place or places 
might be appointed; I think by that it 
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34 Upton’s Rotatory Lever Engine and Boiler —Motion of Floating Bodies. 


would be put a stop to. 1 would have it 
at the British Museum, certainly; it 
would be desirable also to have them in 
each manufacturing town. 

(To be continued.) 





Upron’s Rorarory Lever Eyeine anv 
Borer.—T he advantages of the engine are : 
—1. lt occupies only a seventh part of the 
space of the common reciprocating beam 
engine of equal power. 2. It has neither 
engine-beam, crank, connecting-rod, paral- 
lel motion, governor, air-pump, hot-water 
cistern, nor any of the attendant expenses. 
8. It is so constructed that, whether single 
or double, the steam operates upon the ex. 
tremity of a lever, the fulcrum of which is 
the axis of the engine, as wellas of the re- 
sisting force, as in the case of paddiew-heels 
fixed at each end thereof, or of coach-wheels 
for locomotion on land. 4. It costs less in 
the first purchase, and does not require a 
tenth part of the expease in fixing or repairs, 
as compared with a beam-engine. 5. It 
can be made to operate alternately in oppo- 
site directions, by reversing the motion of 
the steam. 6. It is perfectly controllable, 
and may be set to work or stopped instantly 
by any person whatsoever, if necessary.— 
7. It bus not half thef{friction of common 
beam-engines, and, consisting of only about 
a dozen parts, will prove infinitely less iia- 
ble to derangement, and thereby greatly in- 
crease the demand for them. 8. It can be 
entirely put together in the manufactory, 
and will require only a few days’ fixing, in- 
stead of weeks, as beam-engines always oc- 
cupy. 9. It is admirably adapted for team 
cultivation, being the best constructed en- 
gine for steam-ploughing, grist-mills, and 
other agricultural operations. 10. It isthe 
best application of steam power for canal, 
river, and sea navigation; can be fixed to 
the kelson of a ship, and the axis protruded 
through the sides by means of perfectly se. 
cure stuffing boxes, so that the paddles may 
be always under water, and more out of the 
way of the enemy’s shot. 11. It will weigh 
the anchor, puinp the ship, and discharge 
and take in the cargo. 12. It requires less 
fuel than beam-engines of equal power, and, 
by occupying less space, leaves more stow- 
age-room for goods. 13. It will be found, 
from its simplicity and compactness, the 
best application of steam-power for rail- 
ways or common roads, and the most profit- 
able engine for manufactories and mining 
operations. 14. It will propel a carriage at 
the rate of fourteen miles the hour, includ- 
ing stoppages for water and fuel. 15. It 
will not weigh,—including boiler-carriage, 
16 passengers, halfa ton of luggage, 75 gal. 


ao 


lons of water, and 3 sacks of coke in re- 
serve,—more than 5 tons. 

The advantages of the boiler are :—1. Its 
decided superiority over all other boilers yet 
made, consists in its being founded on the 
well known principle of an air-furnace, 
which of all others is the best adapted for 
the parposes of combustion, and generating 
the.smost intense heat with the least possi- 
ble expense. 2. It weighs less than any 
other boiler yet made, generating the same 
quantity of steam. 3. It is safer than any 
other boiler, as it carries its fuel and water 
in separate compartments, the giving way 
of any one of which does not interfere with 
the others. 4. It is stronger than any ot.- 
er boiler, from the peculiarity of its construc- 
tion. 5. It consumes less fuel than any oth- 
er boiler yet made. 6. It works either as a 
high or low pressure boiler. 7. It raises 
steam in less time than any other boiler. 
and is fed from the top, but may be con- 
structed to be fed otherwise if required. 8. 
Itis more durable than any other boiler, and 
any one of the compartments for generating 
steam may be taken out and repaired, or re- 
placed by duplicates, in a fewhours. 9. It 
is the best adapted boiler for shipping evr 
discovered, being lighter, more compact, 
fed irom the deck, and perfectly safe by not 
carrying its water in bulk; nor can any 
danger result, even should one of the steam 
chambers give way after long wear and tear; 
besides which, it stands on its own legs, and 
requires no fixing or brick work. Notwith- 
standing which, its heat is prevented from 
being acted upon by the surrounding atmos- 
phere, and the steam is collected and pre- 
served in one of itschambers, placed in the 
midst of the fire and boiling water. 10. It 
is the best boiler ever made, whether fo~ 
stationary or locomotive purposes, on land 
or water. [John Upton, Agricultural and 
Locomotive Steam-Engine Manufactory, 7 
New Street, Southwark Bridge, London. } 





EXPERIMENTAL RESEARCHES INTO THE 
Laws or THE Morton or Froartine Bopies. 
By J. S. Russeru.—It was the object of 
these inquiries to assist in bringing to per- 
fection the theory of Hydrodynamics, and as- 
certain the causes of certain anomalous facts 
in the resistance-of fluid, so as to reduce 
them under the dominion of known laws. 

The resistance of fluids to the motion of 
floating vessels is found in practice to differ 
widely from the theory, being, in certian ca- 
ses, double or trible of what theory gives, 
and in other and higher velocities, much 
less. ‘These deviations have now been as- 
certained to follow two simple and very 
beautiful laws :—I1st. A law giving acertain 
emersion of the body from the fluid as a 
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function of the velocity. 2nd. A law givy- 
ing the resistance of the fluid as a function 
of the velocity and magnitude of a wave 
propagated through the fluid, according to 
the law of Lagrange. These two laws 
comprehend the anomalous facts, and lead 
to the fol!owing 
Results. 

' 1. That the resisiauce of the fluid to the 
motion of a floating body will rapidiy in- 
crease as the velocity of the body rises to- 
wards the velocity of the wave, and will be- 
come greatest when they approach nearest 
to equality. 

2. ‘nat whea the velocity of a body is 
rendered greater than that due tothe wave, 
the motion of the body is greatly facilita- 
tel: it remains poised on the summitof the 
Wave in a position which may be one of 
stable equilibrium; and this effect is such 
that at a velocity of nine miles an hour the 
resistance is less than ata velocity of six 
miles behind the wave. , 

3. The velocity of the wave is independ- 
ent of the breadth of the fluid, and varies 
with the square root of the depth. 

4. It is established that there is in every 

navigable stream a certain velocity at which 
it will be more easy to ascend the river 
against the current than to descend with 
the current. ‘Thus, if the current flows at 
the rate of one mile an hour ina stream 
four feet deep, it will be easier to ascend 
with the velocity of eight miles an hour on 
the wave, than to descend with the same 
velocity behimd the wave. 
» 5. ‘lahat vesscls may be propelled on the 
summit of waves at the rateof between 
twenty and thirty miles an hour.—{ Proceed- 
ings of the British Association at the Dub- 
lin Meeting, August, 1835, London and 
Edinburgh Philadelphia Mag., vol. vii., p. 
302. ] 





Onan Economic Appiication or ELEcTRO- 
MAGNETIC Forces To Manuracrurine Pur- 
poses. By Rosert Matvetr.—The sepa- 
ration of iron from brass and copper filings, 
&c., in work-shops for the purpose of the 
refusion of them into brass, is commonly 
effected by tedious manual Jabor. Several 
bar or horse-shoe magnets are fixed in a 
wooden handle, and are thrust, in various 
directions, through a dish or other vessel 
containing the brass and iron turnings, 
&c., and when the magnets haye become 
loaded with iron, it is swept off from them 
by frequent strokes of a brush. This is an 
exceedingly troublesome and ineflicacious 
process. 

It appeared to the author that a tempora- 
ry magnet of great power, formed by the 
circulation of an electric current round a bar 


of iron, might be substituted adventageous- 
ly. ‘The following is the arrangement which 
he has adopted. Several large round bars 
of iron are bent into the form of the capital 
letter U, each leg being about six inches 
long. ‘They are all coated with coils of 
silk-covered wire, in the usual way of form- 
ing electro-magnets of such bars, and are 
then arranged vertically, at the interval of 
five or six inches from each other. 

All the wires'from these coils are collected 
into one bundle at their respective poles, 
and there joined into one by soldering, a 
large wire being placed in the midst of them 
and amalgamated. <A galvanic battery is 
provided, which, if care be taken in mak- 
ing the junctions at the poles, &c., need not 
exceed four, or, at most, six pairs of plates, 
of from twenty inches totwo feet square.— 
The poles cf this terminate in cups of mer- 
cury, which are so placed that the large ter- 
minal wires of all the coils can be dipped into 
them, or withdrawn easily. 

The rest of the arrangement is purely me- 
chanical. ‘The required motions are taken 
from any first mover, usually asteam engine. 
The previously described arrangement bein 
complete, a chain of buckets is so contrive 
as to carry up and discharge over the top of 
the magnets a quantity.of the mixed metallic 
particles: most of the iron adheres to the 
magnets, while the so far purified brass falls 
into a dish or tray placed beneath to receive 
it. ‘This latter is also one of a chain of dish- 
es, the horizontal motion of which is so 
regulated that the interval between two dish- 
es is immediately under the magnets, in the 
interval of time between two successive 
discharges of the mixed particles on the 
bars. 

At this juncture the communication be- 
tween the galvanic battery and the magnets 
is interrupted by withdrawing the wires from 
the cups of mercury, and the result is, that 
the greatest part of the adhering iron drops 
off and falls in the space between the two 
dishes. ‘The next dish now comes under the 
magnets, the communication is restored, 
and a fresh discharge from the buckets takes 
place, and so the process is continued. 

Some iron constantly adheres to the mag- 
nets but this is found of no inconvenience, 
as it bears but a small proportion to the to- 


-tal quantity separated. 


The author has had an imperfect appara- 
tus of the sort above described at work for 
some time, and has found it toanswer; and 
suggests the application of electro-magnets 
for somewhat as analagous objects in vari- 
ous manufactures. He particularly men- 
tions needle and other dry grinding.—[ Pro. 
ceedings of the British Association: Lond. 
and Edinb. Phil. Mag., vol, vii., p. 305.] 
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Bergin’s Patent Radway Buffing-Apparatus. 


[From the London Mechanics’ Magazine. | 


BERGIN’S PATENT RAILWAY BUFFING-APPA- 
RATUS. 

We have more than once had occasion to 
mention the ingenious buffing-apparatus 
which Mr. Bergin, the intelligent Secretary 
of the Dublin aud Kingstown Railway, has 
applied to the carriages under lis superin- 
tendence, and the good efiects which have 
resulted trom its adoption. Our attention 
is again drawn to the merits of the inven- 
tion by the Third Annual Report of the 
Board of Public Works in Ireland, now be- 
fore us, in which we find it spoken of in the 
tollowing favorable terms :— 

“Thomas IF. Bergin, Esq., Secretary to 
the Company, has applied to the carriages a 
spring-bar (for which he has obtained a pa- 
tent,) admirably adapted to case the shock 
of sudden stopping or putting in motion, 
while, at the same time, it is more strong, 
more simple, and much more economical, 
and attended with other great advantages, 
over the system hitherto adopted.” 

A description of the apparatus, furnished 
by Mr. Bergin, and illustrated by engrav- 
ings, is annexed to the Commissioners’ Re- 
port. We shall now transfer the former, 
with but little abridgment, to our pages ; and 
so much, also, of the latter as is necessary 
to a clear understanding of the construction 
of the apparatus. 

MR. BERGIN’S DESCRIPTION. 

Immediately after commencing the traffic 
on the Liverpool and Manchester Railway 
(the first on which long trains of carriages 
were moved by locomotive-engines at high 
velocities), it was found that every time a 
train was put in motion or stopped, violent 
concussions took place between the several 
carriages, equally disagreeable to the pas- 
sengers and destructive to the carriages 
themselves. ‘These concussions arose from 
the following cause, viz. by reason of the 
inertia of all heavy bodies, the same engine- 
power which would be adequate to draw a 
given load along a railway at any required 
speed, would not be sufficient to start the 
same load from a state of rest ; it was there. 
fore necessary to connect the several car- 
riages by chains of considerable length, say 
three or four feet, by which arrangement 
the inertia of the train was,as it were,divid. 


ed into as many parts as there were car- 
riages, and these several parts being each 


within the power of the engine, were over- 
come in succession; but as the first car- 
riage would have attained a certain amount 
of velocity when the connecting chain came 
to pull the second, this second must of 
course be at once dragged from rest into 
motion at a speed nearly equal to that al- 
ready acquired by the first, and so on 
through the entire train. Now a very 
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slight knowledge of the principles of me. 
chanics teaches that the concussions already 
mentioned were the necessary results Oo. 
the action described; the same principle 
(inertia) produced the same effects at stop- 
ping a train, and also at every change in 
the relative velocities of the individual car- 
riages when in motion ; and as the force of 
these shocks was dependent on the veloci- 
ties, the greater the speed of travelling the 
more violent they became. 

The obvious remedy for the evil com. 
plained of was to provide a means by which 
the full amount of motion acquired by any 
part of the train should be gradually, not 
instantaneously, communicated to the other 
parts ; the elasticity of a spring was a sui- 
table means, and an apparatus was accord- 
ingly added to the Liverpool and Manches- 
ter passenger coaches, a sketch of whichis 
annexed, and which has been termed a 
bufling-apparatus. 


[Here follows a description of this appa- 
ratus | :— 


This apparatus is complex, and conse- 
quently expensive; it also requires to be 
very strong, as ona little consideration it 
will be evident that the spring-bars, levers, 
and frame of the first carriage have to bear 
the resistance of the entire train; a very 
rigid spring is therefore necessary, the range 
of action of which is, of course, very lim- 
ited, (in practice not exceeding a few 
inches,) consequently the concussions, al- 
though much diminished, are still very con- 
siderable. ‘The apparatus being atrached 
to the carriage-frame, which is, of course, 
supported on bearing springs, it rises and 
sfall according to the load; whence it con- 
stantly occurs, from the carriages being un- 
equally weighted, that the buffer-heads, op- 
posed to each other, and which by right 
should be at the same level, vary by nearly 
theirown diameter. Whence, in the event 
of a violent blow, the bars to which they 
are fastened are almost certain either to be 
bent so as not to play in their sockets, 
whereby the whole apparatus becomes in. 
operative; or else to be broken off (such we 
have found to be the case in every instance 
when an unusually severe blow took place.) 
After the apparatus described was added to 
the Liverpool ard Manchester carriages, it 
was found that the train no longer proceed- 
ed with a steady motion in the direction of 
the rails, but that each carriage had acquir- 
ed a very considerable lateral motion, by 
which the flanges of the wheels were con- 
stantly striking or rubbing against the rails, 
so as to cause a considerably increased re- 
sistance frem side friction ; indeed, on look- 
ing along atrain of six or eight carriages, 
the serpentine motion is very striking. The 
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cause of this unsteady motion will be evi- 
dent, When we recollect that the point from 
which each carriage is drawn is in one di- 
rection, the centre, and in the other the af- 
ter extremity. ‘hese cunsiderations, the 
result of mumerous careful examinations 
of the carriages on the Liverpool and Man- 
chester Railway previous to ordering our 
own, lec me to seek for a remedy; as on 
the Dublin and Kingstown Railway, so 
very large a proportion of the traffic of 
which would be passengers, the extent of 
which would be difficult to anticipate, but 
which must of necessity be immense, it be- 
came a matter of paramount importance to 
attain, as far as practicable, the most per- 
fect comfort and security, and also to re- 
duce, as much as possible, the wear and 
tear of the nuwerous carriages which the 
company must provide. The apparatus 
which I designed, and which has been suc- 
cessfully applied to thirty-five of our carria- 
ges, is represented in plan, section, and ele- 
vation, in the accompanying drawings.* 

A slight frame of sheet-iron, AAA, con- 
sisting of two similar plates, three inches 
apart, each about 3-16ths thick, secured to- 
gether by rivets, rests on turned bearings 
on the centres of the axles; a single bar, 
BB, ({ have used a wedded iron ‘tube of 
5-16ths inches thick, and three inches di- 
ameter, as being the stiffest,) the entire 
length of the carriage, and extending about 
two feet beyond each end, passing through 
an oblong hole three inches wide and nine 
inches long (H, 4), is supported on this 
frame by rollers, CCC, allowing it to be 
moved lengthways with great facility; on 
this tube or bar BBB is placed at either end 
(without the framing of the carriage) about 
four feet of spiral springs, DDD, of gradu- 
ated strengths; one end of each of these 

sets of springs rests against a strong collar 
or boss, FE, fixed to ihe bar or tube, and the 
other end against a small box of iron, F, 
attached to the frame A, and furnished with 
one of the rollers C previously mentioned ; 
also with the two friction rollers G and G 
projecting a little beyond its surface, and 
resting against the inner side of the car- 
riage- frame’end. 'To each extremity of the 
tube BB is attached a buffer-head, I, by 
mecns of a bar of iron K, passing through 
BB, and furnished with a nut and screw at 
each end; immediately within the buffcr- 
head, and resting against, is a bar of iron, 
L, for attaching the carriages together. It 





* We have given the section and plan only (our figs. 1 
and 2,) and have omitted the after-part of the carriage- 
frame in each, as itis an exact counterpartin every par- 
ticular of the front part. We have also, for convenienee 
sake, given detached views of the buffer-heads ; figs. 3 and 
4, being a section and plan of that in the front, ‘and figs. 5 
and 6, a section and plan ef thatin the rear.—Ep. M. M. 
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will be observed, that this apparatus lying 
loosely on the axles, is perfectly independ- 
ent of the frame-work of the carriage, which 
is supported in the usual manner on bear- 
ing springs, MM, and, in consequence of 
the oblong holes HH, rises or falls aceord- 
ing to the load without affecting the buffing 
apparatus. ‘The action of the apparatus is 
as follows:—The train being to be moved 
in the direction of the upper arrow, the mo. 
tive power is applied to L1, and draws for- 
ward the central tube BB, thereby compres- 
sing the springs DD between the boss E 
and the friction roller-box F, which rests 
against the end of the carriage-frame, with- 
out moving this latter until the elastic force 
of the compressed springs becomes suffi- 
cient to overcome the resistance presented 
by the friction and inertia of the carriage, 
when the latter begins to move forward so 
gently as not to be perceptible to persons 
seated therein; the second and each suc- 
ceeding carriage in the train is, by similar 
means, brought from a state of rest into 
motion, as (altogether independent of the 
springs DD,) the tube BB acts on B 2 
merely as a simple connecting chain, rope, 
or bar, would. In case of a concussion from 
behind, or of one carriage running against 
another, it will be at once seen that the re- 
sistance is offered by the furthest end, the 
effect being to drive the tube B5 forward, 
compressing the springs at the remote end; 
and the carriage will not be affected by the 
blow until (as in drawing the train) the 
elasticity communicated to the springs over- 
powers the inertia of the carriage, which 
thea begins to move, actuated by a force just 
sufficient to start it; any ordinary velocity 
might be thus (theoretically) resisted by suf. 
ficient length of spring, without any strain 
or violence to the carriage receiving the 
blow; but practically, the springs are limited 
to about four feet, allowing a range of action 
of about two feet, beginning to be compres- 
sed by a force equal to about twenty pounds, 
and presenting a gross resistance to entire 
compression of upwards of two tons, and 
which have been found sufficient for all 
practical purposes. It will be observed, that 
as the springs of each carriage act totally 
independent of each other, and of all the 
carriages in the train, except to that to 
which they are attached, each has but to 
bear its own share of the resistance,the sum 
of which is made up of the separate resist- 
ances of all the springs acted on: thus, if 
one set offers a resistance equal to two tons 
receding through two feet, and that there 
be ten carriages in the train, the gross re- 
sistance to a concussion would be equal to 
twenty tons through two feet; and if the 
buffer-heads of each carriage were in con- 
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tact, this gross amount of resistance would 
be opposed without the carriages being ne- 
cessarily moved forward, as in the case of 
any obstruction on the rails, or any of them 
bearing more than two tons. On the con- 
trary, in the other apparatus, supposing 
each spring also to resist a force of two 
tons, and torecede, as in the case in prac- 
iice, about eight inches, each spring being 
avted on by all that preceded it, the resist- 
ance offered by atrainof ten carriages would 
be but equal to two tons through ten times 
the space each separate spring moved, or 
10x 8—80 inches, or 6 feet 8 inches ; conse- 
quenily the first and each succeeding car- 
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riage would, to enable all the springs to 
act, be forced through a space equal to the 
sum of the spaces through which the sepa- 
rate springs act: thus the first carriage of 
the ten would be forced through eight inch- 
es for each of the remaining nine carriages, 
or in all six feet, and it is easy to conceive 
the difference of the effect in the two cases. 
Experiments have been tried on this rail- 
way,by placing a single carriage, fitted with 
the new apparatus, on the rails, and run- 
ning an engine and tender against it witha 
velocity of six to sevenmiles an hour, with. 
out producing any injurious effect. I have 
more than once sat ina carriage so struck, 
Without sustaining any injury or other eflect 
greater than is felt on starting a train of 
carriages fitted with the old apparatus. 

Another effect which has been realised 
by the adoption of this apparatus isa ver- 
fectly steady forward motion in the trains, 
whereby very much of the side friction of 
the flanges of the wheels against the rails 
is avoided; and instead of that undulating 
lateral motion previously described, all the 
carriages constituting the train move for- 
ward in a steady path, as if they had not 
the power of motion independent of each 
other. Carriages are hereby rendered much 
less liable to go off the rails, and can be 
pushed before the engine in case of necessi- 
ty with far greater confidence and less lia- 
bility to accident ; as although the impulse 
is given to the central bar from behind, yet 
it is obvious the carriage is acted upon from 
the front, precisely as it would be if drawn 
in the same direction. I have frequently, 
during our experimental trials before open- 
ing the railway, propelled one and two car. 
riages in this manner at avelocity of thirty 
miles per hour with perfect safety. The di- 
minution of side friction necessarily dimin- 
ishes the power requisite to draw a train: 
the amount of saving ‘in this respect I have 
as yet been unable to ascertain experimen- 
tally with sufficient accuracy to state in this 
place ; I have, however, ascertained that it 
s very considerable. 

One other object, of no trifling importance 
to a concern like the Dublin and Kingstown 

Railway, which must have an exceedingly 
large stock of carriages, is also effected ; 
namely, a diminution of first cost of be- 
tween 5O0/. and 601. per carriage. 

In describing the figures, I omitted to 
state that as the entire resistance to the ac- 
tion of the springs D D is on the ends of the 
carriage-frame, the centre of each is armed 
with a strong plate of iron, about fifteen 
inches square, through which pass the ten- 
sion rods N N to the outer angles of the op- 
posite ends of the frame; consequently these 
rods receive the entire force of the springs. 
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From the London Mechanics’ Magazine. 


HUNTER’S STONE-PLANING MACHINE, 


Among the few exceptions to the uni- 
versality of steam-power as a first mover, 
which existed a year or two ago, by far 
the most important was its very limited 
applicability to the cutting, dressing, and 
fashioning of stone. Many attempts had 
been made—some of them by machinists 
of first-rate eminence—to construct a steam- 
power machine which should supersede the 
mason’s hand-mallet and chisel; but one 
and all had proved entirely abortive. Dif- 
ficulty there was none in contriving steam- 
machinery that would slice or hew in pieces, 
and even with great nicety, the stoutest 
blocks which the quarry could furnish ; but 
the difficulty lay in this, that the immense 
friction to which metal points or edges are 
subject, wher brought with great force and 
in rapid succession into contact with so hard 
and gritty a material as stone of every de- 
scription, caused so prodigious a waste in 
tools, that it far more than counterbalanced 
any advantage that could result from su- 
perior celerity of execution. 

The merit of overcoming this serious ob- 
jection, and of adding thus one more to the 
triumphs of the steam-engine, belongs to 
Mr. James Hunter, the Superintendent of 
the Leysmill Quarries, near Arbroath. 
After several years of thinking and contriv- 
ing, and experiments without number, he 
has invented a power stone-planing ma- 
chine, which is so ingeniously and judi- 
ciously contrived, that it cuts and dresses 
the largest blocks of stone not only with as 
much exactness as can be done by hand, 
but with so little injury to the tools, and 
with so much rapidity, as to leave all hand 
labor, in point of economy and despatch, 
at an immeasurable distance. 

We have before presented our readers 
with some samples of the wonderful capa- 
bilities of this machine, (see the Report of 
Messrs. Carmichael and Kerr, C. E., pub- 
lished in our 612th Number,) and we are 
glad to have it now in our power to lay be- 
fore them the first description which has 
appeared of the machine itself, to which we 
shall add some additional information of 
great interest which we have been favored 
with by the patentee respecting its perform- 
ances. 

The engraving (fig. 1) on our front page 
represents a plan of the machine as it ap- 


pears in its complete state when fixed and 
ready for working, to a stone bed or foun- 
dation ; and fig. 2 isan end elevation there- 
of. ‘The steam-engine employed is omitted 
in both views. 

The machine, of which AA is the sole 
or foundation plate, consists of three princi- 
pal parts; first, a platform, which carries 
the stones to be planed; second, two ult or 
cant blocks, which hold the planing tools ; 
and, ‘third, a traversing-frame, in which 
these tilt or cant blocks are fixed, and by 
means of which the tools are brought into 
action against the surface of the stone. 

1. The platform for the stones. On the 
sole or foundation plate AA, three rows of 
traverse-rollers a a a are fixed. BB is the 
platform on which the stones C C are laid ; 
it moves to and fro on the rollers aa, and 
is formed of planks, four inches thick, 
laid across three longitudinal beams D D, 
and securely bolted thereto. The two paral- 
lel bars 6b nailed to the surface of this plat- 
form are about an inch thick, and faced 
with plate-iron; they serve as ledges with- 
in which to secure and steady the stones 
CC, by means of loose chocks of wood of 
different sizes. Where the longitudinal 
beams D DD of the platform rest or bear 
on thetraverse-rollers aaa,they are strength- 
ened to meet the extra pressure by under- 
plates of ironeee. To the bottom of the 
central beam a toothed rack fis fixed, which 
extends from end to end. 

2. The cant or tool blocks. BK, BK, are 
two blocks fixed into the traversing-frame, 
one on each side, with two tools 7! 2?, k' k2, 
ineach. Fig. 3 is a front view and fig. 4 
a side view, of these cant-blocks, on a longer 
scale than in figs. 1 and 2. They turn on 
studs hh, which are fixed in vertical sliding- 
blocks mm, which are moveable up and 
down by the screws and handles nn, so as 
to be adjustible to any thickness of stone 
that may be required to be cut. The two 
tools marked 7! and &' are roughing tools, 
and those marked 7? ands? are finishing tools. 
Allare of a round form, and about an inch 
in diameter; the two finishing ones have 
chisel or broad mouths. Both sets of tools 
are fixed in wrought-iron tubes 00 by 
means of adjusting screws p p, which tubes 
are turned so as to fit accurately into holes 
bored in the cant-blocks BK. To each set 
of tubes in which the finishing tools are fix- 
ed a short lever gis keyed on, the upper end 
of which is slightly curved and toothed, and 
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above it there is a horizontal screw r, which 
works into the teeth of this lever g, so that 
by applying a spanner to the square head s 
of the screw r, the finishing tool may, 
through the medium of the screw, the lever, 
and the tube, be adapted with the greatest 
nicety to the surface of the stone tobe planed 
and dressed. No such nice adaptation is 
necessary in the case of the roughing tools, 
and to them, therefore, no such adapting 
lever isapplied. G, fig. 3, is the cover for 
the pivots of the screw r. ‘T'wo brackets 
are affixed to the face of the vertical sliding- 
blocks m m, in the manner represented in fig. 
1, and two screws, ¢ and wu, are inserted 
therein, which screws serve to limit the arc 
described by the cant-blocks B K, B K, in 
turning on the studs hh, as afterwards 
more particularly explained. 

3. The traversing-tool frame. LL is a 
large sliding-frame, in the centre of which 
the working or planing tools are fixed, and 
which has a space of about six feet to tra- 
verse in, three on each side of the position 
in which it is represented in the engravings. 
This frame rests on four wheels or friction- 
rollers M M M M, affixed to the shafts N N, 
which revolve in brackets OOOO. PP 
are two pulleys, which revolve on an axis 
fixed in the standards G G, one of which is 
worked by an open strap, and the other by 
a cross strap, so that they may revolve in 
opposite directions, and thus give a recipro- 
cating motion to the frame LL. Qis a 
clutch between the pulleys P P, connected 
with the handle and crank R R, which are 
acted upon by studs or catches S' and S?’, 
projecting from the sides of the sliding tool- 
frame L L in such manner as to make the 
clutch operate on each tool alternately. T 
is a pinion fixed tothe end of the axis of 
the pulleys PP. U,a spur-wheel, into 
which the pinion T works, V the axis of 
this spur-wheel, on which axis there is fix- 
ed a pinion (not seen in the engravings), 
which works into a sliding-rack W W, the 
teeth of which point downwards. X X X X 
are the bearings on which the rack W W 
slides. Y Y isa strong beam fixed across 
the back of the rack W W, the ends of 
which project through the sides of the slid- 
ing-toolframe LL. ZZ are two connect- 
ing-rods, which pass from the ends of the 
tbeain Y Y to the blocks in which the pla- 
ning-tools are fixed, as before explained. E 
is a pinion, which works in the toothed 
sack fon the under side of the central lon- 


gitudinal beam of the platform B. Fis a 
shaft, to one end of which the pinion E is 
fixed. G is a ratchet-wheel, near to the 
opposite end of the shaft E. HH is a pall 
and crank attached to a cross shaft, support- 
ed by the standards //, which acts on the 
ratchet-wheel G. I is a pin, fixed in the 
side of the traversing-frame L L, and which, 
as that frame moves towards the side Gz, 
catches the upright arm of the crank H, and 
presses it forward in that direction. K is 
a wheel, which, operating through the in- 
tervention of the shaft F, pinion E, and rack 
J on the platform B, throws it entirely back 
when all the stones upon it have been 
planed, or returns it under the planing tools 
if any part of the work requires to be gone 
twice over. 

The mode of operation requires but little 
additional explanation. The platform be- 
ing filled with blocks of stone, the vertical 
blocks mm are so adjusted that the rough- 
ing tools shall strike each block of stone 
as it passes under them, at such a depth 
below the top surface, as to sever and throw 
off before them large portions of the stone 
ata time, taking care always that the depth 
shall be within such limits as that the line 
of least resistance shall terminate in the top 
surface of the stone, so that the fractures 
shall all tend in that direction. When this 
adjustment has been made, the sliding- 
frame L Lis to be moved towards H z, and 
as it traverses in that direction the sliding- 
rack WW carries the cross-beam Y Y in 
the same direction, until the connecting- 
rods Z Z have drawn the cant-blocks over 
as far as the screw ¢, when the roughing 
tools 7‘ and &' will be brought into opera- 
tion against the stone, and so continue till 
the projecting stud or catch S! comes in 
contact with the crank R, and throws the 
clutch off the pulley then in operation on to 
the other pulley, which will make the frame 
return in the opposite direction Gz. The 
sliding-rack W W carries back at the same 
time the cross beam Y Y, till the connect- 
ing-rods ZZ push the cant-blocks over 
against the screw u, when the tools 7? and 
k* are brought into play, and so continue 
till the catch S? comes in contact with the 
crank, and again reverses the motion. At 
the moment of this last reversal of the mo- 
tion taking place, the projecting pin I also 
throws over the upright arm of the pall and 
crank HH (in a manner similar to the 
yard-beam of a power-loom), and brings 
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forward the platform B with the stones for 
the next operation of the planing tools. 
The pall and crank H H falls back of its 
own weight into its former position, as soon 
as the pin I recedes from it. When the 
roughing tools are first brought into action, 
through the traversing of the frame L L to- 
wards Hz, they commonly leave the sur- 
face of the stones in ridges, but the finish- 
ing tools being farther back, take off these 
ridges when returning, and so on till the 
planing of the blocks is completed. 

No time is lost in clearing the platform 
of the finished blocks, as the men in attend- 
ance on the machine are removing the 
blocks at one end while the machine is at 
work at the other, and a minute or two 
suffices to return the platform. The frame 
L L generally traverses at the rate of 30 
feet per minute, and a set of stones filling 
the platform from end to end, can be planed 
in about 45 minutes. As each tool wears 
it can be readily removed for the purpose of 
being repaired, or replaced by new tools by 
loosening the adjustings-crews p p. 

The master feature of the invention ap- 
pears to us to consist in the means provi- 
ded for so adjusting the roughing tools 
(which have the roughest part of the work 
to perform), that they shall strike the 
blocks of stone as they pass under them, 
not upon the surface, as usual, but at such 
a depth below it, that the surface is driven 
off in large portions at a time. Not only 
are two or three tools thus able to do the 
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work of a great many,* but the tools have 
time given them between each stroke to 
cool; or, to speak more properly, the strokes 
are made at such intervals that the tools 
never get sufficiently heated and softened 
to lose their original tempering. And hence 
this somewhat paradoxical consequence, 
that the greater the thickness of surface which 
the tools have to cut away, the greater will be 
their efficiency, and the less they will be injured; 
for the lengths of stone driven off at each 
stroke will always be proportional to the 
depth of the cutting, and the rest given to 
the tools in exactly the same ratio. We 
are informed that, in point of fact, the wear 
of iron is less by one-half in taking off two 
inches at a time than in taking off half an 
inch. 

Another valuable though subordinate 
feature of the apparatus, is the ingenious 
raanner of. securing the tools in their places 
—the union of absolute fixedness while 
in operation, with the greatest facility for 
removing them as they are worn out and 
required to be repaired or replaced. The 
shaking or recoil after each stroke of the 
tools is stated to be so small, as to be hard- 
ly perceptible to the eye. 

_ An important consequence of the equa- 
bility of the force applied to the tools is, 
that the facing given to the stones by this 





*In a stone-planing machine lately patented, the ca- 
pabilities of which were much talked of for a time, 
there were no less than from 30 to 40 toals, to be ap- 
plied in rapid succession to the stone, 
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machine is much smoother and sounder 
than any facing which can be given by the 
mallet and chisel. The surface of hand- 
wrought stones is always so bruised, or, 
what is technically called dazed, to a cer- 
tain depth, through the unavoidable varie- 
ties of strength and direction with which 
the chisel is applied, and this dazed portion 
has all to be rubbed off by the polisher be- 
fore a sound face can be obtained. But in 
the case of the machine-planed stones, the 
surface is left in so nearly sound a state, 
that the labor and expense of after-polish- 
ing is reduced more than one half. 

The stones, to the cutting and dressing 
of which this machine is advantageously 
applicable, must not, of course, be any of 
an exceedingly precious description—none 
of the rarer marbles for examples ; but 
such as exist in so great abundance, that 
an inch more or less cut away from a sur- 
face is of no consequence, and such too as 
acquire their chief value from the labor 
bestowed on extracting them from the quar- 
ry, and dressing them for use. ‘The sorts 
of stone to which the patentee considers it 
to be most applicable, are sandstones, lime- 
stones and freestones, in all their varieties.* 
The power and velocity requisite vary con- 
siderably, according as the stone is soft or 
hard. ‘Thus, for example, the Arbroath, 
which is a sandstone of very close and firm 
grain, admits of a degree of speed many 
times greater than some of the softer sand- 
stones; and requires a power just so many 
times less. Again, stone harder than the 
Arbroath would require both the strength 
of the machine and the power of the steam- 
engine to be proportionally increased. 

During the last summer there were six 
of these machines at work in the Leysmill 
Quarries, which planed upwards of 170,000 
feet of pavement. ‘They are worked by 
one steam-engine of 6 horse power, which 
has to work besides two inclined planes, up 
one of which the stones are dragged from 
the quarry to the machines. 





*We are authorised by the patentee to state, that if 
any proprietor or lessee of a quarry, who may be de- 
sirous of trying the applicability of the machine to 
any particular species of stone, will forward a block 
of itin a rough state (carriage free) to Mr. Hunter 
,Leysmill, near Arbroath,) it will be returned to him 
planed and polished, along with an accurate report of 
the time occupied in the work, power applied, wear of 
tocls, &c. r, parties sending to Mr. Hunter two 
blocks capable of being turned into vases, according 
to patterns or drawings sent therewith, will receive ir 
return one vase along with a report, &c. free of charge. 


We have before spoken of the Report of 
Messrs. Carmichael and Kerr, C. E., on 
the performances of these engines, and 
must here content ourselves with referrmg 
our readers to it for some very important 
and satisfactory details on this head. The 
attention of the Highland and Agricultural 
Society of Scotland having been drawn by 
one of its members to this Report, their 
Secretary was directed to request W. F. 
Lindsay Carnegie, Esq., the Proprietor of 
the Leysmill Quarries, to favor them 
with “a statement showing the compara- 
tive expense of machine-dressed stone and 
that dressed by hand.” The following is 
an extract from Mr. Carnegie’s answer to 
this application :— 

“In the first place, looking at the Re- 
port of the engineers (Messrs. Carmichael 
and Kerr), it will be seen that the wages 
of the people employed in dressing 4,400 
feet, amounts to 6/. 15s. 6d.; this includes 
the wages of all employed in laying on, 
dressing, turning and taking off the stones, 
and also the wages of a_ person employed 
in repairs and the construction of addition- 
al machinery. . To the above may be add- 
ed for coals 15s. (our local situation en- 
hances this item considerably), and for in- 
terest of fixed capital, and wear and tear 


about 2/. The calculation will then stand 
thus :— 
Wages 6/. 15 6 
Coals 0 150 
Interest 2 00 
4,400 feet, at 9 10 6 


about four-tenths of a penny per foot. It 
is more difficult to state what the exact 
cost of dressing the same stones by hand 
would amount to. I may say, however, 
with perfect safety of being within the mark, 
that the stones in question could not have 
been dressed by hand at less than four 
times the cost by the machine, and that 
this is rather below than above the ordina- 
ry rate of difference. 

“It was purposely left to the engineers 
to take their choice of any of the machines 
as they fourd them in the ordinary course 
of working, no notice having been given 
to the men, nor any preparation made.— 
As it happened, the stones in hand came 
from one of the most indifferent strata of 
the quarry, and the results shown came 
proportionately below the usual average. 
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“ Had it been thought desirable to show 
off the machine to the greatest advantage, 
it might easily have been done, and with- 
out the slightest deception, very different 
results might have been brought out.— 
Thus, on account of their great weight, 
large stones, such as landings, grave-stones, 
&c. are previously squared in the quarry ; 
when laid on the level, therefore, they fill ac- 
curately all the space the machine traverses. 

“ Suppose such a stone, 12 feet long by 
6 broad, and 8 1-2 inches thick, and that it 
were required (an ordinary case) to be re- 
duced to 7 inches inthickness. Iam quite 
safe in saying, that the machine will do 
this inforty minutes, leaving the surface 
so smooth, that 9d. in hand-labor would 
bring the 72 feet to a perfect polish. 

“ fstimating as above the cost of work- 
ing four machines for sixty hours at 9/. 10s. 
6d., forty minutes of one machine would 
amount to 6d., but say an hour or 9d. as 
the cost of hewing 72 feet by the machine, 
that is about one-eighth of a penny per foot. 

“To bring the stone to the same state 
by hand, the mason would require to go 
over it with four operations. He would, 
to speak technically, Ist, ‘dab it over rough 
with a puncheon ;’ 2d, ‘broach it close 
with a puncheon ;’ 3d, ‘scabble it with a 
chisel ;’ 4th, ‘angle drove it for polishing.’ 
In this state, in consequence of the bruis- 
ing operation of his chisel on the face be- 
ing greater than that by the machine, it 
would cost twice as much to polish it— 
The cost of the above four operations, at 
the lowest estimate, would be 2 1-2d. per 
foot. Thus the cost of hewing by hand 
and by machinery, would, in this case, be 
as 20 to 1. 

“In estimating the outlay by the ma- 
chine, ample allowance is made for the 
handling of the stones, the chief expense in 
the wages of the extra people attached to 
the mill, while nothing is charged for the 
assistance the mason would undoubtedly 
require in setting up and moving this stone. 
If this were taken into account, it would go 
far to double the comparative difference.” 

After receiving the above information, 
the Society thought the matter one of so 
much public importance, that they appoint- 
ed a Special Committee of their number to 
repair to Leysmill, to “examine the ma- 
‘hine in operation,” and report the result of 
heir personalexamination. The Commit- 
ee consisted of the following gentlemen : 


Lord Panmure. 

Mr. Carnegie, of Craigo. 

Mr. Hawkins, of Dunnichen. 
Mr. Millar, of Ballumbie. 
Mr. Proctor, of Halkeston. 

This Committee paid a visit to the quar- 
ries, accordingly, on the 29th of June last, 
and the following is their report tothe So- 
ciety :-— 

“With reference to the statements con- 
tained in’a letter of date the 10th day of 
June current, from Mr. Lindsay Carnegie to 
the Secretary of your Society, your Com- 
mittee are convinced that these statements 
are fully borne out, and beg to submit the 
result of their own observations—the fol- 
lowing facts :— 

“There were put upon the bed of the 
machine at the same time, three pavement- 
stones, in a rough state, and of unequal 
thicknesses, the first of which contained 124 
superficial feet, requiring to be reduced two 
inches in thickness ; the second, contain- 
ing 164 superficial feet, requiring to be re- 
duced three quarters of an inch; and the 
third, containing 18 superficial feet, and 
requiring to be reduced one inch and a 
quarter; the whole cf which stone, amount- 
ing in all to 47 superficial feet, were reduced 
and polished in thirty minutes, including 
in this the time occupied in shifting the 
irons. 

“Your Committee beg further to state, 
that with a view of comparing the work- 
ing of the machine and hand labor, they 
interrogated Mr. Donald Mackay, master 
mason and builder, in Arbroath, who stat- 
ed that to have accomplished the same 
work in the ordinary way by the hand, 
would have occupied a good mason five 
days and a half, at a cost of 15s. 9d. ac- 
cording to the present rate of wages in this 
part of the country ; whereas, according to 
calculations submitted by Mr. Lindsay Car- 
negie, and which your Committee have ev- 
ery reason to believe correct, the expense 
would amount to about 1s. 7d. 

“In addition to the trial above noticed, 
your Committee saw stones, of the hardest 
quality, from different quarries in the coun- 
try, dressed by the machine with a corres- 
ponding advantage; and your Committee 
cannot close this report without expressing 
their conviction of the great advantages to 
be derived from the extended operation 
of Mr. Hunter’s machine, as being the 
means of preparing for the market as pave- 
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ment, a quality of stone, which, without 
its assistance, could never be turned to ac- 
count, as also the great saving to be obtain- 
ed by its application to this hewing and 
dressing of all sorts of freestone. 

“Your Committee beg leave also to re- 
port, that by the same steam-power they 
saw in operation the same principle appli- 
ed as an experiment to a turning machine, 
from which they are satisfied thatit may 
be applied with economy and advantage 
to the turning of stone vases, and other or- 
namental work.” 


“ Leysmill, June 29, 1835.” 


The concluding passage of the preceding 
Report recalls to mind that we have yet 
one of the most valuable properties of this 
machine to notice—namely, that besides 
facing and dressing blocks of stone, it can 
be made (with the help of a lathe coupled 
to it) to turn, bore, and hollow them as 
well. Columns, ballisters, vases, drilled 
chairs and sleepers. for railways, &c.; may 
all, by this machine, be produced with a de- 
gree of accuracy, despatch and economy, 
wholly unattamable by hand labor. We 
mentioned in our notice of the last Meet- 
ing of the Institute of Britisk Architects, 
(vol. xxui., p. 349), one remarkable proof 
of this, which Mr. Carnegie presented to 
that Society, namely, a handsome vase 
turned out of the solid block, in the course 
of a single day’s work, twenty inches high, 
and eighteen across the mouth. But this 
is nothing, we find, to what Mr. Hunter is 
making preparations to accomplish in the 
course of next winter’s leisure. He talks 
with great confidence of being able to pro- 
duce vases four feet high !—exact copies of 
our finest antiques, in all but. the orna- 
mental tracery, which must still remain to 
be done by hand. Of the ease with which 
holes might be drilled in stones by such 
combined machinery, the following extract 
from a letter, which we have seen from an 
eye-witness, furnishes equally striking evi- 
dence. . He is describing a first trial in bor- 
ing made by Mr. Hunter. “The stone,” he 
says, “was old quarried and of the hardest 
yolk, and 5} inches thick, the bore 1} inch 
diameter, and the time in going through 
the stone was exactly 2} minutes; it 
ran through it like wood.” 

The Arbroath stone on which Mr. Hun- 
ter’s machines have heen hitherto chiefly 
employed has been long in great request 


for foot-pavements, market-places, kitchen 
floors, &c.; and now that it can be produced 
by means of machinery in any quantities, 
will probably become still more and more 
so. It possesses this great advantage over 
the Yorkshire flag, that it resists the damp 
much better and dries more quickly; while 
it is, at the same time, equally cheap. In 
this point of view it has but one rival, the 
Caithness flag, to which however it is, in 
uniformity and homogeneousness of tex- 
ture, vastly superior. In Scotland this 
species. of stone, painted and varnished, is 
now getting into extensive use as a substi- 
tute for marble; itis a great deal more du- 
rable than Scagliola, and not half so ex- 
pensive. 





Winpmitt Suie.—The Biblioteca Ital- 
tana mentions, that one Guiseppe Bruscetti, 
an engineer, has constructed a ship which 
is propelled in the manner of a windmill. 
“ "The vessel has two paddles like a steam- 
boat, and the mechanism of the windmill is 
so contrived, that if there is any wind at 
all, from whatever quarter it may blow, the 
vessel is propelled by the action of the 
sails, and may be steered in whatever di- 
rection is desired.” We suspect that this 
is but an Italian resuscitation of some of 
the many schemes of the same kind which 
have been broached in England—two or 
three of them in our own pages. If Signor 
Bruscetti will consult our 16th vol., p. 65, 
he will see what he has to expect, should 
he ever attempt to carry his ideas into 
practice on a large scale.—[ London Me- 
chanics’ Magazine. 





 Brussets Raitway.—The projectors of 
this Railway took credit for 100,000 pas- 
sengers only, as the number that would 
avail themselves of it in travelling between 
this city and: Antwerp; but although it 
has not been opened more than five months, 
the number already exceeds 200,000.— 
[ Brussels Paper. | 





From the London Mechanics’ Magazine. 


SOWERBY’S PATENT IMPROVEMENTS FOR 
SECURING SHIPS’ WINDLASSES. 


Sir,—Many nautical men having com- 
plained of the want of publicity of many pa- 
tent windlass in some of the distant ports, 
whilst it is being so generally adopted and 
appreciated in those where it is known, I 
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will feel obliged by your inserting the ac- 
companying description of its construction, 
action, and advantages, in your widly-cir- 
culated and valuable Magazine. As the 
safety of both life and property, as well as 
the quick performance of the voyage, so 
eften depends upon the security and effica- 
cy of a ship’s windlass, improvements in its 
construction are of great importance to ail 
connected with shipping, and, consequent- 
ly, to a numerous class of your readers ; 
to such the following may be found inter- 
esting, and for them it is more particularly 
written, by 
Yours respectfully, 
Tuomas Sowersy. 
Patent Windlass Works, near Shadwell Duck Basin, 
London, Oct. 7, 1835. 

Fig. 1 is a section of the windlass body 
and side-view of the iron cylinder, which 
is firmly wedged thereon, with part of the 
flange broken off, to show the position of 
the patent iron pall and riding-chock when 
riding at anchor. ‘The pall and riding- 
chock are each made on the segment of a 
circle, with teeth on their concave sides, 
corresponding with the teeth on the cylin- 
der. 

Fig. 2 is a front view of the same, and 
part of the windlass body; also of the 
wedge bolt, which is inserted above the pall 
to lock it when riding. ‘The pall-plate is 
bolted to the pall-bit, and has a bolt pass- 
ing through its flanges, by which the pall 
is guided when working. The shoe or 
deck plat is also bolted to the pall-bit, and, 
through a timber, to the deck, and has a 
bolt through its flanges for guiding the rid- 
ing-chock, also a slit parallel with the deck 
for guiding the bolt, passing through the 
wood or riding-chock wedge. 


Action and Advantages of the Patent Pall. 


Before getting the anchor, the riding- 
chock is ungeared from she cylinder by 
driving out the wood-wedge by a short 
crow or lever, and the lock-bolt is with- 
drawn from above the pall. When the 
windlass is hove round, the pall rises and 
falls perpendicularly in the succession of 
the teeth on the cylinder, thus palling at 
once every tooth on nearly a quarter of its 
circumference. It thus offers a more solid 
resistance than a series of palls, such as 
have been commonly used, and which are 
shown at fig. 3, and its action against the 
pall-bit is much nearer to the deck. It 
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cannot possibly trip or be upset, as, from 
its wedge-like form, it becomes but more 
firmly fixed as the strain increases. Nei- 
ther is it injured by screwing or otherwise 
straining the deck-timbers, but fits alike, 
however the windlass is raised or depress- 


Fig. 1. 

















ed; on which account it has proved par- 
ticularly valuable to ships carrying wool, 
hemp, and other screwed cargoes, from ma- 
ny of which the common palls had been 
taken out. If the cable ride, or a hand- 
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spike foul, the windlass may be immediate- 
ly run backward by lifting the pall. It si 
always in full pall, and to meet a sea, or 
for riding or veering the cable, it may 
be instantly converted into an efficient rid- 
ing-chock by inserting the lock-bolt, which 
effectually prevents the windlass from be- 
ing moved either way. 


Of the Riding-Chock. 


For riding, the pall being locked, the rid- 
ing-chock is raised by a lever, and the 
wood-wedge driven in until the chock is 
firmly g geared with the teeth on the cylin- 
der. By this simple and quick operation, 
the windless becomes a complete fixture 
with the pall-bit and deck, which cannot 
be removed whilst they remain fast, as it is 
secured alike in every direction, being liter- 
ally embedded in iron. It is so readily 
applied, that the windlass may be chocked 
or unchocked instantaneously, and at any 
time, as the pall and chock fit alike to eve- 
ry part of the cylinder. It does not strain 
the windlass from the pall-bits, like the 
common wood riding-chocks, but supports 
it to the pall. It occupies less space, and 
allows the windlass to be made shorter, if 
required. 


The whole apparatus can be applied to 
any ship windlass, and at a less expense 
than the common palls and the wood rid- 
ing-chocks. It is more easily fitted, and 
not liable to get out of repair; and is pe- 
culiarly adapted to the use of chain cables. 
It has already been adopted on board of 
vessels from 30 to 960 tons register, includ- 
ing East and West Indiamen, English and 
foreign traders, steam-packets, cutters, &c.; 
and the reports of the many intelligent and 
experienced commanders who have it in 
use, and who have put it to the most severe 
and complete trial, are at once gratifying 
and conclusive as to the many great and 
important advantages it possesses. In short, 
all agree in allowing it to combine com- 
pactness, cheapness and security. 





From the Journal of the Franklin Institute. 


MR. HERRON’S IMPROVEMENTS IN RAIL- 
ROAD CARS. 


(Extracted from the List of American Patents which 
issued in March, 1835.) 


54. For improvements in Razlroad Cars ; 
James Herron, Civil Engineer, Richmend, 
Henrico county, Virginia, March 25. 

There are several distinct improvements 


claimed by this patentee, all of which are 
described in a very full and clear manner, 
and illustrated by drawings, which leave 
nothing to desire on this point; it will ap- 
pear, however, upon examining into the 
originality of the things claimed, that they 
are generally old, and have been fully de- 
scribed in this journal, or elsewhere in pub- 
lic works. ‘The following are the claims. 

‘* Snecification 1st.—In ‘this I claim as be- 
ing the origmal inventor of carriages adapt- 
ed to run alike on the edge railway, and 
on turnpike roads, as hereinbefore describ- 
ed. 


“ Snecificatton 2nd—In this I claim as 
being the original inventor of the roller 
flanches for retaining and guiding carriages 
on rail-roads, as hereinbefore described. 

$ Specification 3rd.—In this I claim as 
being the original inventor of the plans 
hereinbefore described for making the car- 
riages couform to the curves on the rail- 
way. 

 Specificaion 4th.—In this I claim as be- 
ing the original inventor of the friction head, 
for reducing the friction of axles, as herein- 
before described. 

“ Specification 5th—In this I claim as 
being the original inventor of the friction 
band, for reducing. the friction of axles, as 
hereinbefore described. 


‘ And I distinctly claim the right to ap- 
ply my improvements, or inventions, herein 
specified and described, in whole or in part, 
as the nature of the case may require, to 
all carriages, cars, wagons, locomotive en- 
gines, and other machines.” 


The thing claimed in the first specifica- 
tion, which is for adapting the wheels to 
run on common roads, was the subject of a 
patent obtained by Samuel T. Jones, of 
Philadelphia, on the 22d of February, 1830: 
see vol. v., page 151; and also of one ob- 
tained by Mr. John pollock, on the first of 
‘October of the Same year. The present 
patentee uses wheels of five feet in diame- 
ter, with a flat tread, and without the usu- 
al flanch, instead of which “ there is placed 
alongside of each wheel a flat disk of iron, 
which I term a roller flanch, as it is at lib- 
erty to revolve on its Own axis, entirely in- 
dependent of the burthen wheel ;” “ when 
the carriages are used for streets, the roll- 
er flanches are raised up to the position rep- 
resented by the dotted circle.” Mr. Jones, 
in his specification, above referred to, says, 
“T sometimes make my wheels without 
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flanches, and, instead thereof, use friction 
rollers, fixed upon, or adapted to, suitable 
arms, or bearings, extending down to the 
rail, so that the rollers may bear against its 
side, and perform the office of a flanch.” 
“T construct them so that they may slide up, 
when the car, or carriage, is about to pass 
off the railroad.” 

The plans claimed for making the car- 
riages conform to the curvature of the rail- 
way are two, both of which require that 
the axles of the fore and the hind wheels 
should have their bearings on separate rect- 
angular frames, which allow the axles to 
move from their parallel position, like those 
of common carriages, by means of the 
hounds; but in the case before us both 
frames turn, they being “connected by 
means of the coupling bar at a point in- 
termediate between the axles, to which bars 
are attached toothed segments, adapting 
each pair of wheels equally to the curva- 
ture of the road.” 

By turning to vol. iii. p. 66, it will be 
seen that the late Dr. Wm. Howard ob- 
tained a patent, dated Nov. 22d, 1828, for 
the application of this principle, which he 
states in the following words: “‘T'he con- 
nexion of the two beds of the axles ata 
point equidistant from each; and in the 
same} manner the connexion between the 
hind bed of ene wagon, and the fore bed of 
that following it, or the fore bed of the lead- 
ing wagon with any system of guide 
wheels, so that the wheels not only of one 
wagon, but of a train, will follow one an- 
other in the same curve, without more lat- 
eral friction than when on a straight line.” 
This description is accompanied with plates, 
to which the reader may turn, and see a 
full exemplification of the principle. 


Under this same head, Mr. Herron refers 
to a method of using jointed crossbars, in- 
stead of the circular segments, by which 
“the same object will be more simply effect- 
ed.” by turning to the patent of Mr. John 
Pollock, obtained October 1st, 1830, this 
coupling by jointed crossbars will be found 
represented in a azawing, together with sev- 
eral other things which the present paten- 
tee deems to be new, and among them 
the making the wheels without flanches, 
that they may run upon common roads ; 
see vol. vil. p. 17. 

The “friction bands,” mentioned by the 
patentee as claimed under his fourth speci- 
fication, are hoops, or rings, of iron, by 


means of which the carriage frames are 
suspended below the axles of the burthen 
wheels ; these hoops pass over the prolong- 
ed ends of the axles, and under friction 
rollers upon the frame of the carriage, and 
are to roll around by the friction of the 
axle upon them, in the manner, though not 
for the purpose, of Winan’s friction wheels. 
It will be found in practice that these hoops 
will frequently stand still, and allow the 
axle to turn within them, as has often 
been the case with Winan’s wheeis, which 
have in several instances been cut through 
by this means. Besides this, the idea of 
suspending the load upon revolving rings is 
not new; N. Finlay, of Baltimore, suspend- 
ed the load in this way ; see the notice of 
his patent, dated October 27th, 1829, at p. 
36, vol. v. 

The cranked axle mentioned in the fifth 
specification is intended to allow the load 
to extend below the axis of the load wheel. 
This has been effected by Samuel T. Jones, 
in a car patented by him, and described, 
vol. v., page 149; it has also been effected 
by others. We could have cited other au- 
thorities, also in most of the cases above 
noticed, with some of which we opine that 
it would be well for civil engineers to make 
themselves acquainted. 


BACHMANN'S FRAME FOR RAILROAD CARS, 
AND OTHER CARRIAGES. 
(From the List of American Patents which issued in 
May, 1835.) 

4. For an improved Frame for Railroad 
Cars, and other Carriages ; Heinrich Bach- 
mann, Lancaster, Pennsylvania; an alien 
who has resided two years in the United 
States: May 2. 

Weare informed that by the plan here 
proposed, Railroad Cars may turn the 
small curves necessary in leaving the 
track for a warehouse, a yard, &c.; and 
that the lateral friction on the rails will 
be no greater upon any curve than on a 
straight line. We wish that this was 
true, but, unfortunately, the theory of the 
patentee is incorrect, and the plan by 
which he proposes to produce this useful 
effect is without novelty, its essential 
principle being well known, and repeat. 
edly patented. The plan for causing the 
fore and hind wheels to adapt themselves 
to a curve, simultaneously, is the same 
with that upon which we remarked at p. 
249, when speaking of Mr. Herron’s pa- 
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tent, and to which, in order to avoid need- 
less repetition, we must refer the reader. 
As regards the correctness of the theory, 
Jet it be remembered that when the fore 
wheels of a car pass from a straight road 
on to a curve, the hind wheels are still 
upon the former, and that by the plan 
proposed they are adapted to a curve at 
which they have not vet arrived, and 
will, therefore, have to grind their way to 
it. The patentee proposes to place the 
hind and fore wheels ten feet apart, 
which will greatly augment the evil that 
he imagines he has removed. 

As in turning curves the opposite 
wheels must move with different veloci- 
ties, the patentee uses a separate axle to 
each wheel, thus admitting of this differ- 
ence of motion ; there is no more novelty 
in this than in the other parts of the plan. 
Separate axles have been repeatedly used ; 
and the same effect was produced, many 
years since, by leaving one wheel on each 
axle loose, so that, when necessary, it 
could turn upon it in the ordinary way. 

34. For Increasing the adhesion of the 
hind wheels of Locomotive Engines ; Chas. 
and Geo. Escal Sellers, city of Philadel- 
phia, May 22. 

A patent was obtained by Mr. E. L. 
Miller, on the 19th June, 1834, for a me- 
thod of obtaining a similar end, by throw- 
ing the weight of a car, or tender, on to 
the hind part of a locomotive engine. 
The present patentees effect the object by 
‘¢s0 coupling, or connecting the cars con- 
taining the load to be drawn, to the body 
of the locomotive engine, as that the load 
by its action upon a lever, or standard, 
shall tend to raise the fore end of the lo- 
comotive, in any desired degree, and thus 
to lessen the pressure upon the fore, and 
transfer the same to the hind wheels.” 

The patentees say that they “do not 
mean to limit themselves to any particu- 
Jar form or manner of constructing the 
parts concerned in producing the intend- 
ed effect, but claim as their invention the 
connecting to a Locomotive Engine, the 
Joad which is to be drawn by it, in such 
a manner as to throw a larger portion of 
‘ the weight of the locomotive upon its 
hind wheels than they are ordinarily in- 
tended to sustain, in the manner, or upon 
the principle herein before set forth.” 

It will be readily seen that the coupling 
har, or jointed rod, by which the car is 


attached to a locomotive, if attached to it 
ut a point considerably above that by 
which it is attached to the car, will tend 
to lift the latter, and to draw dewn the 
former, and thus to increase the adhesion 
of its hind whee's. 

35. For an improvement in Mills for 
Sawing Stone; Joseph L. Dutton, city of 
Philadelphia, May 22. 

This patent is taken for the particular 
construction of the building in which the 
sawing is to be effected. In the first 
place, the floor of the mill is to be raised 
to such a height from the ground “as to 
be on a line with the bed of the log or 
marble teams, by which means most of 
the expense incurred by unloading, and 
reloading, is saved.” On this elevated 
floor are placed several short transverse 
railways, upon which run cars to which 
the blocks of stone are transferred, im- 
mediately from the common teams, and 
by which they are supported during the 
operation of sawing. 

Above the before mentioned railways, 
the framework of the building supports 
other railways, upon which also there is 
a car furnished with a screw, by means 
of a chain dependent from which, a block 
of marble may be suspended and trans- 
ferred to any part of the mill where it 
may be wanted. A crane is likewise 
constructed, which sustains a car similar 
to that last described, for aiding in the 
transfer of the stone from one part of the 
building to another. The arm of this 
crane is supported upon friction wheels, 
running upon a suitable curved way, e- 
rected for that purpose. 

“‘j claim an exclusive right to the rais- 
ing of the mill floor, as above described. 
The traversing car. ‘The application of 
the upper car to saw mills. ‘The crane, 
whether applied to saw mills, or for any 
other purpose ; and the regulating spring 
of the saw slides.” 

We think that the foregoing claim is 
very susceptible of improvement. The 
mere raising of the floor, for the purpose 
pointed out, we do not think new in saw 
mills, for we err greatly if we have not 
seen, in Philadelphia itself, a mill, for 
sawing mahogany, with the floor so raised 
“as to be on a line with the bed of the 
log” carriage. Nothing is said about any 
novelty in the traversing car which is to 
receive the stone, nor do the upper cars 
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differ from such as have been used for 
raising and transferring loads, for other 
purposes. The crane is claimed, ‘“ whe- 
ther applied to saw mills, or for other 
purposes ;” now this assuredly does not 
mean a crane generally, yet we are not 
told in what particular this crane differs 
from others; a thing that should not be 
left to be inferred, but which ought to 
have been particularly specified. The 
fact is, that the novelty and utility of the 
structure consist not so much in the for- 
mation of its individual parts, as in the 
general arrangement and combination of 
the whole, by which it is adapted to the 
attainment of the object proposed, and 
upon this the claim to invention must 
mainly rest. 





For the Railroad Journal. 
ON THE MANUFACTURE AND USE OF SOLU- 
BLE GLASS. 


Translated from ‘‘ Traité de Chimic appliquée aux Arts, 
par Mr. Dumas,” by James Renwick, L. L. D., Prof. of 
Nat. Exp. Philosophy and Chemistry in Columbia Col- 
lege. New-York. 


Soluble glass is a simple silicate of po- 
tassa or soda, which unites perfect solubil- 
ity m boiling water to some of the general 
properties of common glass : besides, al- 
though the uses to which soluble glass is 
applied are very different from those of 
common glass, the study of it will furnish 
such exact and close analogies to other de- 
scriptions of glass, that we are compelled to 
nclude it in the groupe of chemical com- 
pounds which they form. 

The discovery of soluble glass and of its 
uses, is due to a distinguished German 
chemist, from whom we derive all we have 
to say in relation to it. This glass, when 
dissolved in water, forms a liquid which 
may be applied to cloth or wood, for the 
purpose of rendering them incombustible. 
In fact, by the evaporation of the water in 
which it is dissolved, a layer of a substance 
capable of fusing when heated, is deposited 
on these bodies, which is capable of pro- 
tecting them from the contact of air neces- 
sary for their combustion. 

Preparation —Soluble glass may be ob- 
tained by dissolving pure silea, obtained by 
precipitation, in a boiling solution of caustic 
potassa ; but, this process being both incon- 
venient and costly, cannot be practised 
upon a large scale. 
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When sand and carbonate of potassa are 
heated together, the carbonic acid is never 
wholly driven off, except when the sand is 
in excess; but the whole of the carbonic 
acid may be expelled by adding powdered 
charcoal to the mixture, in such proportion 
that the carbonic acid of that part of the car- 
bonate which is not decomposed may meet 
witha sufficient quantity of carbon toconvert 
it into carbonic oxide. In this way the silica 
first forms a silicate in the proportions eon- 
tained in common glass, and drives off the 
appropriate equivalent of carbonic acid; 
then, at a high heat the rest of the carbon- 
ate of potassa is decomposed by the carbon, 
the carbonic oxide escapes, and the potassa 
thus freed, either sublimes, or combines with 
the glass already formed. 

In order to obtain soluble glass of good 
and uniform quality, certain precautions are 
necessary. ‘lhe carbonate of potassa em- 
ployed, must be purified.* [fit contain much 
chloride of potassium, the product will not be 
entirely soluble in water, and a glutimous 
residuum will be left. In addition, the glass 
will be liable to effloresce. Sulphate of po- 
tassa does not produce any bad effect, be- 
cause it is decomposed by the carbon, when 
the matter continues sufficiently long in 
fusion, but without this precaution the glass 
will contain sulphuret of potassium, which 
also has a tendency to effloresence. 

The sand must be pure, or at any rate 
must not contain any notable proportion of 
lime or alumina, for these earths render a 
part of the glass insoluble. A small portion 
of oxide of iron has no influence on the 
qualities of the glass. 


The sand and carbonate of potassa (pearl- 
ash) are taken in the proportion of two of 
the latter to three of the former, and to 10 
parts of pearlash and 15 of sand, 4 parts of 
charcoal are added ; a less portion of char- 
coal must not be taken; on the contrary, if 
the form of potash employed be not suffi- 
ciently pure, a larger proportion of char- 
coal may be advantageously employed. 
This substance accelerates the fusion of 
the glass, and separates from it all the car- 
bonic acid, of which there would other- 
wise remain a small quantity, which would 
have an injurious effect. 


In other respects, the same precautions 
that are employed in the manufacture of 
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* Pearlash being the purer form, we shall use its 
name in the practical part. 
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common glass, are to be observed. The 
materials must be first well mixed, then 
fritted, and finally melted in a glass pot, 
until the mass becomes liquid and homo- 
geneous. ‘The melted matter is taken out 
of the pot with an iron ladle, and the pot is 
then filled with fresh frit. 

Thirty pounds of pearlash, 45 of sand, 
and 12 lbs. of powdered charcoal may be 
taken for a charge ; with this quantity the 
heat must be continued for 5 or 6 hours. 


The crude glass thus obtained is usually 
full of air bubbles ; it is as hard as common 
glass, of a blackish gray color, and trans- 
parent at the edges; sometimes it hasa 
color approaching to whiteness, and at 
others is yellowish or reddish; these are 
indications that the quantity of charcoal has 
not been sufficient. 

If it be exposed for some weeks to the 
air, it undergoes slight changes, which 
rather tend to improve, than injure its qual- 
ities. [t attracts a little moisture from the air 
which slowly penetrates its mass, without 
changing its aggregation or its appearance; 
it merely cracks, and a slight effloresence 
appears at its surface. If it be exposed to 
heat, after it have undergone this change, 
it swells up, owing to the escape of the 
aqueous matter it has absorbed. 

In order to prepare it for solution in boil- 
ing water, it must be reduced to powder by 
stampers ; if this were not done, it would 
dissolve too slowly. One part of glass 
requires from 4 to 5 of water for its solu- 
tion. . 
The water is first heated to ebullition in 
an open boiler, the powdered glass is then 
added by degrees, and must be continually 
stirred, to prevent it from adhering to the 
bottom. The ebullition must be continued 
three or four hours, until no more glass is 
dissolved: the liquor will then have acqui- 
red the proper degreeof concentration. Ifthe 
ebullition be checked before this state is at- 
tained, carbonic acid will be absorbed by the 
potassa from the air, which will produce an 
injurious effect ; for the same reason, too 
great a quantity of water must not be em- 
ployed, for during the long evaporation 
which will then become necessary, the car- 
bonic acid of the water will readily com- 
bine with the potassa, and cause a precipi- 
tation of the silica. 

When the liquor becomes too thick, be- 
fore the whole of the glass is dissolved, 
boiling water must be added. 


_ When the solution has acquired the con- 
sistence of syrop, anda density of 1.24 to 
1.25, it is sufficiently concentrated and fit 
for use. It is then permitted to rest, in order 
that the insoluble parts may be deposited ; 
while it is cooling, a coriaceous pellicle 
forms upon the surface, which after a time 
disappears of itself, or may be redissolved 
by depressing it in the liquor. ‘This pelli- 
cle begins to appear during the ebullition, 
as the liquor approaches a state of concen- 
tration, and may even serve to indicate this 
state. 

When the crude glass is of a proper com- 
position, contains but few saline impurities, 
and no sulphuret of potassium, it may be 
treated in the way we have described. But 
if it contain any notable proportion of. these 
substances, they must be separated before 
it is dissolved ; this separation may be ef- 
fected in the following manner. The powder- 
ed glass is exposed to the action of the air for 
three or four weeks, during which time it 
must be frequently stirred ; if it run into 
lumps, which will happen in moist weather, 
they must be broken up. The glass, as we 
have stated, attracts moisture from the air, 
and the foreign substances either separate 
or effloresce. It then becomes easy to re- 
move them from the glass. It is sprinkled 
with water, and frequently stirred. At the 
end of three hours the liquor is rernoved, it 
will then contain a part of all the saline im- 
purities, and a little of the silicate of potas- 
sa; the powder is again to be washed 
with fresh water. Soluble glass thus treat- 
ed, readily dissolves in boiling water, and 
the solution leaves nothing to be desired. 

As soluble glass is employed in the liquid 
form alone, it is kept in this state for use. 
To preserve it, no particular care is neces- 
sary, as even after a long space of time it 
undergoes no perceptible change, if the so- 
lution have been properly prepared. The 
only precaution is not to ailow air too free 
an access to it. 

A similar product may be obtained by 
using a carbonate of soda instead of one of 
potassa. In this case, two parts of the soda 
of the shops is required for one of silica. 
This glass has the same properties as the 
other, but is more valuable in its uses. The 
solutions of these two kinds of glass may 
be mixed in any proportion whatever, and 
this mixture is more serviceable in some 
cases, than either of them separately. 


Properties —Soluble glass forms a vis- 
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eid solution, which when concentrated be- 
comes turbid and opalescent ; it has an al- 
kaline taste and reaction. The solution 
mixes in all proportions with water. When 
the density of the solution is 1.25, it con- 
tains nearly 28 per cent. of glass ; if the 
concentration be carried beyond this point, 
it becomes so viscid that it may be drawn 
out in threads like molten glass. Finally 
the liquor passes to the state of a vitrous 
mass, whose fracture is conchoidal ; it then 
resembles common glass, except in hard- 
ness. When the solution is applied to 
other bodies, it dries rapidly at common 
temperatures, and forms a coat like a var- 
nish. 


Soluble wlass when dried, does not un- 
dergo any ‘perceptible change when expo- 
sed to the air, and attracts from it neither 
moisture nor carbonic acid ; neither has the 
carbonic acid of the atmosphere any well 
marked action on the concentrated solution; 
but when a current of carbonic acid is pass- 
ed through the solution, the glass is decom- 
posed, and hydrate of silica deposited. But 
a weak solution becomes turbid on ex- 
posure to the air, and is after a time de- 
composed wholly. When the glass is im- 
pure, an effloresence is formed after a while, 
which may be produced either by the car- 
bonate and hyposulphite of potassa, or by 
chloride of potassium. 

Soluble glass dissolves gradually without 
residuum in boiling water ; but in cold wa- 
ter the solution is so slow as to have led to 
a belief that it does not dissolve at all. It 
however never becomes entirely insoluble, 
except when it contains a much larger pro- 
portion of silica, or when it is mixed with 
other bodies, suchas the earths, metallic 
oxides,&c. with which double or triple salts 
are formed, as is the case in the common 


glasses. 

Soluble glass which has been exposed to 
the air, and is afterwards submitted to the 
action of heat, swells and cracks at first, 
and melts with difficulty. It then loses 
about 12 per cent. of its weight. It there- 
fore contains, even when solid, a consider- 
able quantity of water, which it does not 
lose when simply dried by exposure to the 
aur. 

Alcohol precipitates it unaltered from its 
solution in water. When the solution is 
concentrated, but little alcohol is ‘required 
for precipitation, and it need not be highly 
rectified. Pure soluble glass may there- 
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fore be easily obtained from an impure solu- 
tion by the use of alcohol. The alcohol 
being added, the gelatinous precipitate is 
permitted to settle ; the supernatant liquor 
is decanted, the precipitate collected, rapid- 
ly stirred after the addition of a little cold 
water, and subjected to pressure. In truth, 
however, this process is attended with some 
loss, for even cold water will rapidly dissolve 
the precipitated glass, in consequence of its 
minute division. 


The acids decompose the solution of glass. 
They also act upon it when solid, separat- 
ing the silica in the form of powder. 

Uses—The properties of soluble glass 
fit it for numerous and varied applica- 
tions. It has been used in the theatre of 
Munich as a means of safety from fire. 


All sorts of vegetable matter, wood, cot- 
ton, hemp, linen, paper, &c. are, as is ‘well 
know n, combustible ; ; but in order that they 
shall burn, two conditions are requisite, an 
elevated temperature, and free contact of 
air, to furnish the oxygen necessary for their 
transformation mto water and carbonic 
acid. When once set on fire, their own 
combustion develops the heat necessary to 
keep up the chemical action, provided they 
be in contact with air. If deprived of such 
contact, and made red hot, they will, it is 
true, yield inflammable volatile products, 
but the carbon which is left will not burn, 
as it is deprived of air, and thus the com- 
bustion will stop of itself. Such is the part 
which all the fixed fusible salts are capable 
of performing, if they be in addition com- 
posed of substances incapable of yielding 
their oxygen at a low red heat, to either 

carbon or ‘hydrogen. These salts melt as 
the vegetable matter becomes heated ; they 
form upon it a coat impenetrable to the air, 
and either prevent altogether, or limit its 
combustion. ‘lhe phosphate and borate of 
ammonia have such a character, but they 
are so readily soluble in cold water, as to be 
liable to objections which cannot he urged 
against soluble glass. 


Although soluble glass is of itself a good 
perservative from fire, it fulfills. the object 
hetter when it is mixed with another incom- 
bustible body in powder. In this case the 
solution of glass acts in the same manner 
as the oil of painters. The several coats 
have more body, become more solid, and 
more durable, and if the substance which 
is added be of proper quality, coagulate 
by ihe action of fire into a strongly adhe- 
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sive crust. Clay, whiting, calcined bones, 
powdered glass, &c. may all be employed 
for this purpose ; but we cannot yet say 
with certainty which of them is to be _pre- 
ferred. A mixture of clay and whiting, 
appears to be better than.either used sepa- 
rately. Calcined bones form with soluble 
glass a very solid and adhesive mass. 
Litharge, which, with the glass, makes an 
easily fusible mixture, does not give a pro- 
duct fitted for coating wood, as the mixture 
contracts in drying ; it therefore cracks, and 
is easily separated. Flint glass, and crude 
soluble glass, are excellent additions. ‘T'he 
latter ought to be exposed to the air after it 
is pulverized, in order to attract moisture. — 
If it be mixed with the solution, and be then 
applied to any body whatever, it in a short 
time forms a coating as hard as stone, which 
if the glass be of good quality, is unaltera- 
ble by exposure, and resists fire admirably. 


The scoriz of iron and lead, felspar, fluor, 
may all be employed with soluble glass ; 
but experience alone can decide which of 
these substances is best, and in what pro- 
portion they are to be employed. We 
should advise that the first coat should al- 
ways be a simple solution of the glass ; and 
that a similar solution be applied over coats 
composed of its mixture with other substan- 
ces, particularly when such a coat is un- 
even, and rough. 


The last named substances form a solid 
and durable coating, which suffers no 
change by exposure to the air, does not 
involve any great expense, and is readily 
applied. But in order that it may not fail, 
particular care is to be taken both in pre- 
paring and employing it. 

In order to cover wood and other bodies 
with it, the solution must be made of a 
pure glass, for otherwise it would effloresce 
and finally fall off. However, a small de- 
gree of impurity is not injurious, although 
after a few days a slight efflorenscence will 
appear ; this may be washed off by water, 
and will not show itself a second time.— 
When a durable covering is to be applied 
to wood, too strong a solution must not be 
employed at first, for im this case it will not 
be absorbed, will not displace the air from 
the pores, and in consequence will not adhere 
strongly. It is a good plan to rub the 
brush several times over the same place, 
and not to spread the coating too lightly. 
For the last coats a more concentrated so- 
lution may be employed, still it must not be 


too thick, and must be spread as evenly as 
possible. Each coat must be thoroughly 
dry before another is ce)plied ; and this will 
take in warm and dry weather at least 24 
hours. After 2 hours the coat appears to 
be dry, but is still in a state to be softened 
by layimg onanother. The same incon- 
venience will then arise, which occurs 
when a thick coat of a concentrated solu- 
tion is applied ; the coast will crack, and 
does not adhere. This however is only 
the case when potassa is the base of the 
glass, for that formed from soda does not ap- 
pear to crack. 


In applying soluble glass to the wood- 
work of the theatre at Munich, 10 per cent. 
of yellow clay (ochre ?) was added. After 
six months, the coat had suffered but little 
change ; it was damaged only in a few 
places, where it had need of some repair. 
This arose from a short time only having 
been allowed for the preparation and appli- 
cation of the glass, and they were therefore 
done without proper attention. 


When this mode is employed for preserv- 
ing a theatre from fire, it is not enough to 
cover the woodwork, it is also necessary to 
preserve the scenery, which is still more 
exposed to danger. None of the methods 
yet proposed for this purpose appears as ad- 
vantageous as soluble glass, for it does not 
act on vegetable matter, and completely 
fills up the spaces between the thread; it 
fixes itself in the web, in such a way that 
it cannot be separated, and increases the 
durability of the fabric. The firmness 
which it gives to stuffs does not jure 
them for use as curtains, because it does 
not prevent them from being easily rolled. 
So far as the painting of scenes is concerned, 
the glass forms a good ground for the 
colors. To prevent the changes which 
some colors, Prussian blue and lake for 
instance, might undergo from the alkaline 
matter, it will be necessary before painting 
to apply a coat of alum, and then one of 
whiting. 

There is no great difficulty in applying 
soluble glass to cloths, still this operation 
is not so easy as might at first be imagin- 
ed. It is not sufficient to coat or dip them 
in the solution; they still require after this 
operation to be subjected to pressure. This 
object might perhaps be best attained by 
passing them between rollers plunged in the 
solution. When a cloth which is only 
coated with soluble glass, is put into the 
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Rochester Edge Tools—Few Things Impossible. 


fire, it will remain incandescent after it is 
taken out. This is not the case when it 
has been properly impregnated with the so- 
lution. . A still better purpose is answered 
in this case, when litharge.has been added 
to the solution. ‘The stuff in drying yields 
to the shrinking of the mixture, and becomes 
inseparable from it, which is the reverse of 
what happens when it is applied to wood. 
A single part of litharge in fine powder 
is sufficient for 14 parts of concentrated 
liquor. 

Soluble glass is capable of many other 
applications, and particularly as a cement ; 
for this use it is superior to all those which 
have hitherto been employed, for uniting 
broken glass, porcelain, &c. 

It may be used in place of glue or isin- 
glass in applying colors, although when 
employed by itself, it does not make a var- 
nish which will preserve its transparency 
when in contact with air. 





Rocuester Epcér-Toors.—Among the 
various branches of business now in suc- 
cessful operation in the city of Roches. 
ter, none are more deserving of attention 
than the manufacture of Edge-Tools. ‘To 
such perfection is this catried, tliat near- 
ly all descriptions of the article can be 
furnished from our manufactories with a 
finish and at a price which are rapidly 
giving them a preference over the wares 
of Sheffield and Brummagem. Mechan- 
ics and others who use such articles have 
a deep interest in enconraging our own 
manufactories—as thereby they can have 
tools warranted of the first quality, while 
the encouragement bestowed on our own 
artizans promotes our domestic welfare, 
and aids in insuring an excellent supply 
at reasonable prices from our own work. 
shops. 

The Edge-Tools fabricated by Messrs. 
Barton & Babcock, are creditable to 
themselves and to the character of our 
mechanic arts. All who have used them 
concur in their praise. The manufacto- 
ry is in the stone building at the south- 
west corner of the main bridge across 
the river. They employ about twenty- 
five hands, on an average—consume from 

12 to 14 tons of iron, 8,000 Ibs, cast steel, 
500 lb. of borax, 30,000 bushels of char- 
coal, &c. Judging from the success of 
the experiment which they have already 
made, their business will soon be greatly 
VOL. VII. 4 


57 


extended, as the excellencé of their man- 
ufuctures becomes as generally known as 
it deserves to be. 

We can bear willing testimony to the 
correctness of the encomium passed by 
‘‘ Rio,” on the gentlemen and articles 
referred to We 
speak {rom personal observation and in- 
spection—and would recommend them to 
the patronage of the public.—jEp. M. 
M.] 


in the above notice. 





Few Tunes Lupossiste.—‘It is im- 
possible,” said some, when Peter the Great 
determined to set out on a voyage of dis- 
covery, through the cold northern regions 
of Siberia, and over immense deserts ; but 
Peter was not discouraged, and the thing 
was done. 

“It is impossible,” said many, when 
they iieard of a scheme of good Oberlin’s. 
To benetit his people, he had deterwined 
to open a communication with the high 
road to Strasburg, so thatthe productions 
of de la Roche (his own village,) might 
find a market. Rocks were to be blast- 
ed, and conveyed to the banks of the river 
Bruch, in sufficient quantity to build a 
wall for a road along its banks, a mile and 
a half, and a bridge acrossit. He rea- 
soned with his people, but still they 
thought it was impossible ; but he seized 
a pickaxe, put it across his shoulder, pro- 
ceeded to the spot, and went to work, and 
the peasants svon followed him with their 
tools. ‘The road and bridge were at 
length built, and to this day, the bridge 
bears the name of the “Bridge of Chari- 
te. 

“It is impossible,” said some, as they 
looked at the impenetrable forests which 
covered the ragged flanks and deep gorges 
of Mount Pilatus in Switzerland, and 
hearkened to the daring plan of a man 
named Rupp, to convey the pines from 
the top of the mountain to the Lake of 
Lucerne, a distance of nine miles. With- 
out being discouraged by their exclama.- 
tions, he formed a slide or trough of 
24,000 pine trees,6 feet broad, and from 4 
to 6 feet deep; and this slide, which was 
contemplated in 1812, was kept moist. 
Its length was 44,000 English feet. It 
had been conducted over rocks, or along 
their sides, or over deep gorges, where it 
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was sustained by scaffolds; and yet skill 
and perseverance overcame every obsta- 
cle, and the thing was done. ‘Lhe trees 
slid down from the mountain into the lake 
with wonderful rapidity. ‘The large pines, 
which were one hundred feet long, ran 
through the space of eight miles and 
third in about six minutes. 

A gentleman who saw this great work, 
says :—‘‘ Such was the speed “with which 
a tree of the largest size passed any giv- 
en point, that he could only strike it once 
with a stick as it rushed by, however 
quickly he attempted to repeat the blows.” 

Say not hastily, then, ofany thing, “ It 
is impossible.” It may not be done in an 
hour, or a day, or a week; but persever- 
ance will finally bring you to the end of 
it. ‘ Time and patience,” says a Span- 
ish proverb, “ willturn a mulberry leaf 
into silk.” 


Txuames Tunnevt.—We find in the Lon- 
don Mechanies’ Magazine, for October, the 
following article in relation to this import- 
ant work. We do not, however, learn from 
it the precise condition of the work, nor the 
prospect of its early completion, yet it con- 
tains other information in relation to the 
mode of performing the work, which may 
be of use to our readers, therefore we giv 
it at length. 

THAMES TUNNEL. 

Mr. Editor,—A correspondent of yours 
G. L. S., in No. 632 of the Mechanies 
Magazine—a well-wisher evidently to th 
success of this great enterprise, cor ~ ht 
ing with justice the angry feelir ngs express- 
ed by some of your contributors against it, 
as attributable to personal motives, alad ly 
and liberally offers a suggestion for the 
greater security of the work while in pro- 
gress. 

He says, that “to sustain the pressure of 
the superincumbent earth, during the exca- 
vation, he would drive 18 inches apart, 
horizontally, before the shield, and in a line 
with the top of the brickwork, iron rods, 1 
inch thick and 8 feet long, and that a sheet 
of iron one quarter of an inch thick should 
then be laid over every two of the rods ; 
thus he would form over the shield a cover- 
ing (or ceiling,) which would be moved 
forward when a yard of tunnel is finished.” 

Prompted, as he is, by a friendly disposi- 
tion, it is presumed that he willbe gratified 
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by aay ning what the provisions of the en- 
gineer act ually are for sustaining the pres- 
sure Sf the superinmcumbent earth, while 
the excavation is bemg made. He should 
first know, however, what the scale of the 
opel ‘ation is. 

The excavation made for the Thames 
‘Tunnel is about 88 feet in width, and 22 
fect 6 inches in height, presenting, there- 
fore, an opening exceeding 850 feet. The 
whole of this excavation, including its two 
sides, which may be computed at 400 feet, 
is secured by means of a powerful appara- 
tus designated the shield, as is also the 
roof of it, which measures 350 feet. A 
full tide the weight of both earth and wa- 
ter, which constitute the superin.umbent 
pressure, is not less than 700 tons. This 
is the portion that has formed the subject of 
your correspondent’s solicitude. 

The ceiling of the shield consists of 24 

or 26 pieces of cast-iron, denominated staves, 
nie sely adjusted ; and as they are some- 
tunes Be to re lie ve each other , and there- 
fore subjected to an increased load, they are 
for greater strength made like inverted 
troughs of cast-iron; their breadth is 18 
inches, the depth of their sides 7 inches, 
and their length 9 feet, independently of a 
tail of wrought-iron which ov erlays the 
brickwork. ‘The edges in front are made 
sharp for entering the ground, and the ex- 
ternal surfaces of the staves are planed very 
true. Similar staves are laid against the 
sides of the shield, all planed and equally 
well adjusted ; each stave can be impelled 
singly as sheet piles are. Upon the whole 
ihe shield may be viewed as a coffer-dam, 
which, instead of being moved in a perpen- 


dicular direction, is placed and is impelled 


horizontally. The standing part of the 
shield consists of 12 parallel frames, all in- 
dependent of each other. 

‘The front of this vast excavation is pro- 
tected in a different manner from that of the 


sides. It is panelled all over with small 
boards, each of which is 3 feet long and 6 
inches wide. ‘There are, therefore,upwards 
of 500 of these boards, technically called 
polings, for covering the whole face of the 


excavation. Every one of these polings is 
held in place, and secured by means of two 
hand-jacks or screws, abutting against the 
frames. ‘There are, therefore, upwards of 
one thousand of these jacks in action for 
securing the face of the excavation, or, 
rather, for pressmg against the ground with 
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sufficient power to prevent any disruption 
of its various strata; for were the ground 
to be at all deranged, the pressure against 
the sides and front of the shield might soon 
increase to 2,500 or 3,000 tons, independent- 
ly of that of the superincumbent pressure. 

It is further to be remarked, that every 
successive side, which at its full head is 
76 feet above the foot of the excavation, 
causes an incessant variation in thai pres- 
sure tending to strain the hard strata, and 
to soften or knead the intervening soft ones ; 
a fact quite unnoticed by projectors of plans, 
but which proved fatal to those who at- 
tempted the drift-way under the Thames in 
1808. The pressure exerted against the 
front of the excavation by the agency of 
the shield, must therefore he uniformly kept 
at a maximum. The shield is advanced 
only 9 inches at a time, while the brick 
structure proceeds simultaneously. 

Your correspondent, influenced as he is 
by the best motives, will have great satis- 
faction in learning, that the new shield is 
now being made without the necessity for 
modifying any law of hydraulics, or chang- 
ing the nature of the ground, as has been 
too much the case with the various projec- 
tors who have sought to labor inthe same 
field with the engineer of the ‘Thames Tun- 
nel. 

Those who, without considermg what 
must first be done under-ground, conceive 
that every difficulty w ould be obviated by 
some particular covering laid on the bed of 
the river over the tunnel, such as timber- 
flooring, rafts, planking, i ts plates of 
metal of any kind, tarpaulings, sails, leath- 
er, &c., loaded over with some great weight 
or not loaded at all, esis further consider 
that they have, we are assured, upwards of 
300 competitors for the same expedient, 
besides about 90 who, from motives of cau- 
tion, have reserved the disclosure of their 
respective plans, until some renumeration 
should previously be provided. 

It would be well if those who feel dis- 
posed toenter the List of Competitors, were 
first to consult the report of those mmers 
who directed the attempts that were made 
and carried on with so much perseverance, 
between the years 1803 and 1808, with the 
ultimate object of opening a roadway un- 
der the Thames at Rotherhithe. These 
were miners (Cornishmen), engineers in 
that branch of the art, and, consequently, 


eminently qualified for the task im every 
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respect ; they were as sanguine, too, as 
any of the projectors of this day ; and their 
excavation was limited, in the first place, 
to a simple driftway, the height of which 
was only 5 feet, the breadth 2 feet 6 inches 
at the top, and 3 feet at the bottom, form- 
ing, therefore, an excavation that was sixty 
times smaller than the excavation which 
has been made for the ‘Thames Tunnel.— 
Diramutive, however, as this hole was when 
contrasted with that of the tunnel, the 
ground in the roof, though supported by 
substantial planking, gave Way once in a 
fluid state, leaving an * unsupported cavity 
over the roof of the driftway ; still it held 
itself up; but a second accident of the 
same nature having occurred under a very 
high tide, the river broke the ground and 
entered the drift. In both cases it was the 
loose ground that forced its way first into 
the drift, and the river afterwards. The 
miners succeeded in filling the hole and in 
re-entering the drift, but the men could not 
continue the working ; they were, accord- 
ing to the engineer’s report, driven out of it 
by the frequent bursts of sand and of water, 
and it was acknowledged by him to be quite 
impracticable to proceed farther ; so, after 
having probed the ground from underneath 
in many places, he concluded and reported 
that it was impossible to’ make an excava- 
tion of any size under the Thames. It nev- 
er entered the head of this engineer, Mr. 
Trevethick, a rernarkably ingenious and 
enterprising man, who conducted the ope- 
ration to its final abandonment, that any 
covering, spread over the bottom of the 
river, would prevent the river filling his 
drift or a tunnel, at every tide, any more 
than it does the wells situated at many hun- 
dred yards from the river. 


But he resorted to one expedient which 
he conceived would answer the emergency 
—one which, at any rate, demonstrates the 
intrepidity of this engineer. That is, in 
order to clear or pass through the place 
which had been filled up in closing the 
hole made by the breaking in of the river, 
he reduced the height of his drift from 5 
feet to 3 feet. The men and the engineers, 
too, had therefore to work on their knees. 
Awful enough for such a task! Thus re- 
duced, the area of the excavation of this 
drift hardly exceeded the one hundredth 
part of that of the Thames Tunnel under 
corresponding circumstances. 


Any one can form an idea of a hole 
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three feet square by looking at some garret 
window ; but not so easily of a hole of a 
greater sectional area—for example, than 
the old House of Commons was. 

It is no absurdity, Mr. Editor, to have 
succeeded in cutting out a hole of larger 
area than that hall, under a head of water 
as high asthe Custom-house. The en- 
gineer who has made it never, however, 
professed being a miner, and never exclu- 
ded miners, or any person interested profes- 
sionally, from a sight of his works. 

Let us farther notice here what Mr. Vazie 
said, who was not only the colleague of 
Mr. Treveithick,but the directing engineer, 
so far at least as the first 392 feet of that 
drift. In his letter, by way of appeal, to 
the proprietors, dated the 7th of December, 
1807, relying, as he somewhat emphatical- 
ly assumed it, “on his professional informa- 
tion in the art of mining,” he stated, “I am 
bold to say, that the only material difficulties 
with which we have had to contend have arisen 
from not having had the 50 horse steam en- 
gine,” which had actually been purchased 
at his suggestion, and for which a 14-horse 
power had been substituted. He then ad- 
verts to “such an enterprise as that of work- 
ing underneath a river so deep and so rapid 
as the Thames ;” and boasts of having, 
nevertheless, “ succeeded in defiance of difi- 
culties pronounced insurmountable by several 
engineers.” Inanother part of his letter he 
adds, ‘‘I have been repeatedly, laboriously 
employed through the night, without taking 
any refreshment; and it was by no means 
unusual for me to remain 40 hours without 
rest ; and for upwards of four years and a 
half'1 DID NOT SLEEP ONE NIGHT FROM THE 
worxs—lI am proud to state this, &c.” 

And all these arguments were from prac- 
tical miners, who had but one miner anid 
one carpenter to direct for making a shaft, 
begun on a diameter of 11 feet and com- 
pleted at 8 feet; then carrying a driftway 5 
feet in height, wherein not a single brick 
had been used. 

Well may it be said, in respect to these 
great efforts towards making “ convenient 
carriage-ways” quite water-proof. 


‘ Parturiens mons, nascitur ridiculus mus !°? 


And now not a vestage can be traced of 

these vast labors. . 
But of the Thames Tunnel there is to 

be seen that which demonstrates the prac- 
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ticability of the plan of Mr. Brunel; and 
knowing that it has withstood the shock 
of two irruptions of the river, we have a 
sufficient security of the strength of the 
structure to assure us, that when comple- 
ted it will endure—a lasting monument to 
national enterprise and zeal in promoting 
practical science. We may at this period 
repeat what his Grace the Duke of Wel- 
lington said of it in 1829, viz. “ There is 
no work upon which the public interest of 
foreign nations has been more excited than 
it has been upon this tunnel ;” and fora 
confirmation of the interest felt in our own 
country, we may refer your readers to the 
transactions in the House of Lords on the 
2d of July, 1830, or of the House of Com- 
mons on the 24th of August last. 


The reports of the former attempts and pro- 
ceedings were published in 1809 by the 
Directors of the Company, when they made 
a public appeal for plans, offering a liberal 
reward for that which should be adopted. 
Fifty-three plans were obtained upon this 
appeal. The practical and scientific men, 
to whom they were referred for examination, 
concurred in opinion that none would an- 
swer for effecting the object on a proper 
scale. All farther attempt was in conse- 
quence given up by the Company. A sub- 
sequent one, by working from above the 
river, proved equally unsuccessful. 


Had your correspondent, Mr. Editor, in 
No. 605, been as solicitous for correctness 
as he is familiar with censure, he would 
not have felt himself called on to reprobate 
the Lords of the Treasury for having grant- 
ed 250,000/. for the completion of an enter- 
prise, as far completed as it is, which had 
received the fullest and most unequivocal 
approbation of his Grace the Duke of Wel- 
lington ; no mean authority in such matters, 
more particularly when he had made him- 
self familiar with those facts and circum- 
stances already stated, but which is attempt- 
ed to be denied by your correspondent. Nor 
is it other than natural that the late First 
Lord of the Treasury, Lord Althorp, should 
have been influenced in his decision by such 
sentiments as those publicly expressed by 
his Grace; as, for instance, “that the no- 
velty of the work, the difficulty of ascertain- 
ing the nature of the bed of the river, and 
the accidents to which such a work was 
liable, tended to increase the expense of this 
great undertaking, yet that the work itself 
had cost only 120,000/. ;” that is, at the 
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period alluded to by his Grace, viz. the 11th 
of June, 1828, which included, however, the 
expense of the first eruption and part of that 
of the second. But up to the 3lst of De- 
cember, 1828, when the works were en- 
tirely suspended and were closed, the cost 
of the works of the tunnel, including the 
shield, the steam-engine, and a powerful 
pumping-apparatus, was not more than 
126,740/., including both accidents, instead 
of 240,000/., as your correspondent asserts 
it. Adverting farther to the benefit which 
will result from the work by uniting popu- 
lous districts, his Grace added, that “ men 
cannot but see the great pohtical, military y, and 
commercial benefits that will be derived from 
the example of such a work, in this and in 
other countries ; that the accidents which have 
occurred have demonstrated the practicability 
of the enterprise, and the genius and the ability 
of the engineer who has conducted at ; they 
have also “proved this, that the work of itself is 
excellent,” &c. 

This same correspondent remarks, that 
if the engineer had gone deeper with his 
tunnel, he would have avoided all difficul- 
ties and accidents. Now were he to refer 
to the reports of those engineers already al- 
luded to, who operated between the years 
1803 and 1808, he would find that they 
could not venture lower than 76 feet— 
which fact he will find to be confirmed by 
well-sinkers, who have opened wells near 
the river on the south side; and further, he 
may be informed, that eminent ceologists 
have warned Mr. Brunel of the probable ef- 
fects of the 50 feet bed of blowing sand ex- 
isting below that depth, and that they re- 
commended him to keep as near as possible 
to the river as, perhaps, the enemy least to 
be dreaded. 


Notwithstanding the public acknowledg- 
ment by the Duke of Wellington of the 
utility of the undertaking, and of the nation- 
al honor which is attached to its completion, 
and notwithstanding the confidence which 
even the most disastrous accidents have in- 
spired in the plan, by which one half, or 
nearly, of the undertaking has been realised 
and carried to the deepest part of the river, 
another correspondent or contributor of yours 
in No. 626, subscribing himself Fangui, ex- 
cited evidently by some grievous disap- 
pointment, protests against the enterprise, 
premising with an eulogical preface on the 
present member for Berkshire for his manly 
exposure in the House of Commons, of the 


Tunnel. 61 


pretended maneuvres of the patrons of the 
Thames Tunnel in obtaining 270,000/. from 
the Government. This critic unhesitatingly 
affirms, that the work, “if ever finished, 
will only be a monument of folly and absurdt- 
ty, because no vehicles of any description will 
ever use it as ameans of transit.” And he 
concludes by asking, “ who were the three 
most eminent engineers who had examined the 
plans of that scientific engineer, Mr. Brunel ?” 


The charge of folly and stupidity cer- 
tainly possesses some novelty to those who 
have been taught to value the benefit of 
good communications across a large navi- 
gable river, as the ‘Thames is all the way 
from London Bridge to its mouth, where 
a permanent land communication cannot 
possibly be obtained. But to his question. 
It may be replied, that the Duke of Wel- 
lington was the first emment engineer who, 
as far back as the year 1820, had examin- 
ed the plan, and who from that time to the 
present has continued to manifest great in- 
terest initsapplication. The late Dr. Wol- 
laston may be considered the second who 
expressed himself most favorable to the 
plan, and, it may be added, that the name 
of Wollaston stands the first in the enter- 
prise, and most prominent, not only in the 
list of subscribers, but of proprietors to this 
day. In Mr. Donkin may be found the 
third, a gentleman who, from his practical 
knowledge of machinery, was fully compe- 
tent to judge as to the efficiency of the 
shield after he had examined it. 


I cannot but give a specific denial to the 
assertion, that the speculation was one of 
those which take their date from the event- 
ful years of 1825 and 1826, because the first 
meeting, convened by the friends of the en- 
terprise for organizing a company, took 
place in December, 1823, and the subscrip- 
tions were made up at a General Meeting 
in February, 1824. Should your corres- 
pondent not be satisfied with the testimonies 
already adduced, we may refer him to a 
leading article in the Times, at that period 
conducted by the present member for Berk- 
shire. The article in question is dated 4th 
July, 1828; consequently, after the two 
eruptions of the river. It is therein said, 
that “the Thames Tunnel is, an underta- 
king of the highest national importance and 
credit, and such as ought to meet with the 
most ample public support in extricating it 
from its difficulties, and rendering it a proud 
monument of national utility and honor.” 
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We may conclude, by informing your 
numerous readers and the public, that this 
national undertaking is in progress towards 
that anticipated ac hievement ; ; and we may, 
on the best authority, add, that the front of 
the excavation has been worked and ad- 
vanced several feet, aid the ceiling of it 
raised in equal proportion ; the whole having 
been done with perfect safety : and, more- 
over, that a considerable part of the old shield 
has been removed, and some portion of the 
new one has been put up. ie 


Suspension Brings at F'ripourc.—The 
following account of the bridge ai Fribourg, 
in Switzerland, was recently communicated 
to the French Academy by M. Arago: 

Fribourg is built upon the left bank 
the river Sarmi. ‘This little river has very 
steep banks on both sides. Their height 
above the bed is about 200 feet (Fre ne hh). 
Travellers, in going from Berne to Fri- 
bourg, were obliged to descend a hill of 200 
feet, in order to reach a little wooden bridge 
thrown over the river, and immediately af- 
terwards to ascend another hill of the same 
height, in order to reach the middle of the 
town. The passage through Fribourg, there- 
fore, in a carriage, took up nearly an hour. 
These delays and difficulties seemed the ne- 
eessary result of its position, when some 
enterprising individuals conceived the pos- 
sibility of executing a suspension bridge 
which might unite the summits of the two 
high hills, between which the Sarmi flows. 
The bridge was to pass over a great part of 
the town. ‘The project seemed perfectly 
Jtopian ; nevertheless, the zeal of the citi- 
zens and magistrates induced them to sub- 
mit the project to the attention of engineers 
in every country. ‘The Cantonal Govern- 
ment gave the preference to the plan of M. 
Challey, of Lyons, and it has been executed 
under his immediate direction. The gates, 
by which we enter the bridge, are of the 
Dorie order, and sixty feet high; the eleva- 
tion of the arch is thirteen metres, the open- 
ing six metres; the breadth of the masonsy 
fourteen metres, its thickness six metres. 
Although immense blocks of hard limestone 
rock from the Jura have alone been used, it 
has been deeined necessary to unite them by 
strong metalliccramps; 25,000 kilogrammes 
of iron have been used for this purpose. The 
breadth of the valley of the Sarmt, at the spot 
where the bridge has been made, or the dis- 
tance between the two interior faces of the 
gates thus raised upon both sides, or, in oth- 
er words, the whole length of the bridge, is 
8174 feet (French). It will easily be con- 
eeived there was some hesitation in attempt- 
ing to pass this whole distance at one single 


east or span, and the idea naturally suggest- 
a itself to M. Challey, of endeavoring to 
support itin the centre. But the difficulty 
of fixing solid piles at the height of 200 feet, 
especially in alluvial soil, made him relin- 
quish it. ‘lhe bridge, therefore, has only 
cone span—-a span of 265 metres. It is sus- 
pended according to principles, now gene- 
rally acted upon, of four iron cables passing 
over the upper part of the two gates, each 

cable being composed of 1,200 iron wires, a- 
ob three ‘millimetre s in diameter, and 347} 
metres in length. As it would have been 
dificult to manage and tostretch thesecables 
welies tively they were worked in separate 
parts. ‘Uheir union was effected in the open 
air, the workmen being suspended, and, hap- 
pily, without any accident baving occurred. 
Lhe tour cables have been calculated to 
support 5,000,000 kilogrammes, equal to 
60,000 ancient quintals. ‘They are fasten- 
ed, on the two banks, to the bottom of four 
pits excavated in the rock. In each pit, 
they are crossed by a vertical cylindrical 
shaft, which unités three massive superin- 
cumbent arches, and which are connected 
with infinite care with the surrounding rock. 
Lower down, they are let into very hard 
blocks of stone, of ~wo cubic metres each. 
‘These cables, therefore, can only give way 
by tearing down the enormous weight of 
these several buildings, strengthened as they 
are, in every way, by adhesion to the rock. 
M. Challey began his work in 1832, assisted 
only by a person whom he brought with him 
from France, and employing merely the la- 
borers of the country, men without experi- 
ence, and who had never seen a suspension 
bridge. On the 15th October, 1834, fifteen 
pieces of artillery, drawn by forty-four hor- 
ses, and surrounded by three hundred per- 
sons, passed the bridge, and went in a body, 
both to the middle and to the ends, without 
the least perceptible effect upon the effi- 
ciency of the bridge; and some days after, 
a procession, composed of the whole popula- 
tion of Fribourg and of the neighborhood, 
passed over with equal facility ‘and confi- 


y 
dence, although there never could have been 


less than eight hundred persons, many of 


them on foot, on the bridge at the same time. 
Since that, travellers and merchants have 
come in numbers to see this stupendous 
work. It is the intention of the engineer 
his mont-:, (October, 1835,) to try the pow- 
ers of the bridge by,a weight of 100 kilo- 
grammes to every square metre, and it may 
then be said, the Bridge of Fribourg has 
been executed in two years and a half.— 
The whole expense has been about 600,000 
franes, or 25,000]. sterling. The only bridge 
which, for its dimensions, can be compared 
with that of M. Challey, is the Menai 
Bridge, built by the late Mr. Telford, and 
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Tron Railroad from Paris to St. Germain: —Brussels and Antwerp Railroad, etc. etc. 6% 


which joins the Isle of Anglesey to Eng- 
land. ‘The largest ships can pass under 
this bridge at full sail. But the breadth of 
the Menai Bridge is only 167} metres, 516 
feet—consequently $01 feet less than that 
of Fribourg. ‘The surface of Mr. 'Telford’s 
bridge is about 324 metres, or 100 feet above 
the level of the sea at high water. That 
of M. Challey is 51 metres, or 156 feet 
above the bed of the Sarmi. M. Candolle 
has taken the city of Paris as a standard, 
by which to convey an idea of the magni. 
tude of M. Challey’s bridge. He supposes 
a bridge of only one single span, the length 
ofw hich shall be equal to the railing of 
the Carousel, or to the distance between 
the two corresponding carriage entrances 
of the two galleries, the level of this bridge 
being somewhat jower than the height of 
the towers of Notre Dame, or eight metres 
higher than the column of the Piace Ven- 
dome, and you may thus have some noticn 
of the height and length of the bridge at 
Fribourg.—[ London Courier.] 


The Company of the Iron Railroad from 
Paris to St. Germain has obtained from the 
military authorities permission to occupy 
troops on that undertaking. 

The survey for the establsihment of the 
Jron Railroad from Paris to Lille has been 
confided by the Administration of bridges 
and Highways to M. Vallee. The plan is 
to make a communication between Paris 
and the Channel, at the ports of Calais, 
Boulogne, and Dunkirk ; between Paris and 
Lille, Paris and Belgium, or Valenciennes ; 
the Channel and Belgium, or between the 
ports of Calais, Boulogne, Dunkirk, and 
Valenciennes.—[ London Courier.] 





Tue Brussers anp Antwerp Raivroap. 
—This is, perhaps, the Railroad of all oth- 
ers which has been constructed at the small- 
est expense; for the intervening country is 
almost a dead level; and it is at the same 
time amongst the most successful. For 
some time it has been completed from the 
capital to Malines, which is considerably 
more than half way, and was far advanced 
towards the Scheldt, when an order was re- 
ceived, forbidding its further progress, upon 
the ground that approaching, as it would, 
so near the citadel of Antwerp, it might 
compromise the defences of that place. It 
now appears that the suggestion of this 
danger was first made by General Hano, of 
the French engineers.--{Ibid.] 


New Liquor Guace.—A guage, upon a 
very simple and excellent principle, which 
has just been introduced in the new gin pal- 


aces, has been invented by Mr. Fage, the 
hydrometer manufacturer, to show the quan- 
tity of liquor, in inches, contained in a cask 
or vat atany time. The guage is a verti- 
cal glass tube of the same altitude as the 
cask or vat, and about the size of a large 
barometer tube, open at both ends. The 
lcwerend is securely let into a brass tube 
about 6 inches long, at right angles, with 
a valve, or stop-cock ; this tube is fixed into 
the lower part of the side of the cask, as 
near the bottom as can be, similar to a cock. 
The glass tube is attached to a brass index 
about two inches wide, and of the same 
height as the glass tube, which is divided 
into inches; and the number of inches is 
engraved in figures reading from the bot- 
tom to the top. It is evident, when the 
valve at the foot of the glass tube is open, 
the liquor in the vat or cask will rise to the 
same height in the tube as it is in the vat; 
and, by means of the brass index, that it 
will show the number of inches of liquor 
in depth as there are in the vat or cask. 
It saves considerable labor and trouble to 
the excise officers; as, by calculating the 
quantity there is in each inch in depth in 
the cask when the guage is first fixed, they 
can make their entries without the trouble 
of the guaging rule-—{Architectural Mag.] 





EXTRAORDINARY INVENTION or M. 
Supre.—On Wednesday evening, M. Su- 
dre delivered a lecture at the Mechanics’ 
Institution, Liverpool, upon his system of 
universal musical language. ‘The lecture 
reom was crowded to excess. In order to 
remove all suspicion of collision, the pupil 
was placed in the apparatus room of the 
Institution, and the door closed. A short 
phrase or sentence, in English or French, 
was then successively written by a number 
of ladies and gentlemen in different parts of 
the room, and placed on the lecture table, 
so as to be seen by the lecturer, and him 
only. M. Sudre having tuned his instru- 
ment, a fine toned violin, drew his bow 
sharply across it, sO as to produce a chord, 
the signal of commencement, and then 
played, as it were, the sentence before him 
on the violin. This was no sooner done 
than the pupil brought from the adjoining 
room a black board, and M. Sudre having 
written im chalk upon the black diagram 
board of the Institution the sentence com- 
municated, the boards were compared, and 
found to correspond. As M. Sudre keeps 
ihe method by which he is enabled to make 
this communication a secret, under the ex- 
pectation of Government patronage, we 
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can only speculate upon it. ‘The sounds 
upon the violin seemed to be comprised 
within a scale of two octaves, and one 
sound appeared to be longer sustained than 
another. ‘Though in this manner a musi- 
cal alphabet might be composed, this can- 
not be the only means by which the sen- 
tence was conveyed, ag we perceived (es- 
pecially in the French) that the number of 
sounds were not equal to the number of let- 
ters. From this we are led to imagine that 
the system of M. Sudre must bea species 
of musical stenography, in which the vow- 
els are occasionally omitted, and a simple 
sound used for a whole syllable or word.— 
j Liverpool Mercury. | 





Tue Lasorine Ciasses In EKvroPe.— 
The North American Review for October, 
commences a discussion of this subject, 
which, if the conclusion equals the present 
portion, ought to be circulated by thou- 
sands, as a tract, throughout the land. 

The writer of the interesting article to 
which we have just referred, notices the 
condition of the laboring classes in Europe, 
in respect “ to the rate of wages, the bur- 
den of taxation, the means of subsistence, 
the facilities of acquiring education, and 
the share, if any, which these classes have 
in the government.” The facts, in regard 
to each of these particulars, ought to make 
those hang their heads with shame, who, 
in this community, talk of the oppression 
of the laboring classes by the rich, and of 
the withholding of rights from the com- 
mon people. 


In Norway, “ the ordinary food of the 
peasantry is bread and gruel, both prepa- 
red of oatmeal, with an occasional inter- 
mixture of dried fish. Meat is a luxury 
which they rarely enjoy.” 

In Sweden, the dress of the peasantry 
is prescribed by law. ‘ Their food con- 
sists of hard bread, dried fish and gruel, 
without meat.” 

In Denmark, the peasantry are still held 
in bondage, and are bought and sold to- 
gether with the land on which they labor.” 

In Russia, “ the bondage of the peasan- 
try iseven more complete than it is in Den- 
mark.” The nobles own all the land in 
the empire, and the peasantry, who reside 
upon it, are transferred with the estate. 

“A great majority have only cottages, 
one portion of which is occupied by the 
family, whiie the other is appropriated to 













































The Laboring Classes in Europe. 


domestic animals. Few, if any, have beds, 
but they sleep upon bare boards, or upon 
parts of the immense stoves by which their 
houses are warmed. Their food consists of 
black bread, cabbage, and other vegetables, 
without any addition of butter.” 

In Poland, “ the nobles are the proprie- 
tors of the land, and the peasants are 
slaves.’ A recent traveller says, “I tra- 
velled in every direction, and never saw a 
wheaten loaf to the eastward of the Rhine, 
in any part of Northern Germany, Poland, 
or Denmark. The common food of the 
peasantry of Poland, ‘ the working men, is 
cabbage, potatoes, sometimes, but not gen- 
erally, peas, black bread and soup, or ra- 
ther gruel, without the addition of butter 
or meat.” 

In Austria, “ the nobles are the proprie- 
tors of the land, and the peasants are com- 
pelled to work for their masters during 
every day of the week, excepting Sunday. 
The cultivators of the soil are ina state of 
bondage.” 

In Hungary their state is, if possible, still 
worse. The nobles own the land, do no 
work, and pay no taxes. The laboring 
classes are obliged to repair all the high- 
ways and bridges, are liable at any time to 
have soldiers quartered upon them, and are 
compelled to pay one-tenth of the produce 
of their labor to the church, and one-ninth 
to the lord whose land they occupy. 

Of the people of France, “ seven and a 
half millions do not eat meat, or wheaten 
bread. They live upon barley, rye, buck- 
wheat, chesnuts, and a few potatoes.” 
{ We saw it stated, the other day, thal some 
workmen, we forget in what part of New- 
England, had a turn-out because their em- 
ployers would not furnish them with tea 
and coffee at dinner !] 

The common wages of a hard laborer, 
in France, is $37 50 tor a man, and $18 75 
for a woman, annually. ‘ The taxes upon 
the land are equal to one-fifth of its nett 
products.” 

In 1791, there were 700,000 houses in 
Ireland. Of these, 113,000 were occupied 
by paupers—and more than 500,000 had 
only one hearth. The average wages of a 
laborer is from nine and a half to eleven 
cents a day. 

Among the laboring classes of the indus- 
trious Scotch, “ meat, except on Sundays, 
is rarely used.” 

In England, the price of labor varies. 
“The Nottingham stocking-weavers, «as 
stated by them in a public address, after 
working from fourteen to sixteen hours in 
a day, only earned from four to seven shil- 
lings a week, and were obliged to subsist 
peg bread and water, or potatoes and 
salt! 








